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HE integral felt seal does away with the 7OOO 


necessity for machining the outer face of 
the housings, as well as for the drilling and tap- 2 E rR | = VA 
ping for machine screws—eliminates the usual clo- / 
sure caps—speeds up assembly — provides a simpler 
and more compact mounting, with fewer parts—af- 
fords positive protection against dirt and foreign 
matter—is an added safeguard against loss of lubricant. 


Self-contained, all-steel units distinguished by: 
extra thick felt seal between removable plates, 
forming an effective labyrinth against recessed 
inner ring—wide, solid inner and outer rings, 
with maximum contact on shaft and housing—can be 
clamped on both sides of outer ring—grease-packed 
for long service —in a range of sizes up to35 m/m bore. 
Interchangeable in overall dimensions with other makes. 


WRITE FOR THE CATALOG 
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elden Soft Rubber Plugs 
for Every Service 
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Whatever the tool, appliance, or electrical device, there 


| | ij lj is now a Belden Unbreakable Soft Rubber Plug, Connector, 
Ww ry r- or Socket for trouble-proof, everlasting service. Belden 
VW Unbreakable Soft Rubber Plugs with standard or special 


— ‘ey prongs, in black or special colors, are available on all 


mug, Plug, electrical cords made by Belden. 


short short Std. Plug Pol. Plug 
shank shank long long 
shank = shank Belden Plugs and Connectors are furnished already 












attached to Belden rubber sheathed portable cord, 
@ lamp cord, heater cord, and all other types of flexible 
cords. Every Belden wire meets Underwriters’ require- 
a 8 R rR | n ments and bears Underwriters’ safety label. 
cy, National advertising is continuing to boost the rapidly 
) 
growing public acceptance of the Belden Soft Rubber Plug. 
isin: “Ak cline: ahah cea Make your tools and appliances trouble-proof and easier 
Type zee pice ae to sell by equipping them with this griefless sales and 
shank shank short shank 


service feature. Write today for sample and quotation 
on your requirements. 


Belden Manufacturing Co.,4699 W. Van Buren Street, Chicago, Illinois 


Belden 


COMPLETE CUT CORD SERVICE 


The Belden Soft Rubber Plug is Saooueas by patents in U.S. and many foreign countries. Licensees: Anaconda Wire and 
Cable Co., General Cable Corp., Rockbestos Products Corp., Packard Electric Corp.,and Northern Electric Co., Ltd.,of Canada 





Motor Cord 
Connector Connector 









3-Wire Lamp 
Plug Socket 
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CLEAR THE 
DECKS FOR 
ACTION 


THE manufacturers who are going to make money this year 
are those who re-study their businesses—and strip right 
down to essentials. Those who re-study their markets— 
and meet new demands with a minimum of additional 
burdens. 





For instance—suppose your company wants to expand 
its present line of products, or go into an allied line. Why 
increase overhead by the purchase of new machinery and 
equipment? Why undertake new worries, experiments, or 
any of the difficulties associated with production? 


Why—when Scovill can manufacture your product for 
you? And bring to the job all its experience, facilities, and 
resourcefulness in design and production. 


In 1932, Scovill turned out over 5800 different products 
and parts for more than 5300 different companies! In 1932, 
a year when manufacturers demanded the greatest efficiency 
and economy in production, Scovill gave it to them. We 
can do the same for you in 1933! 


If you’re interested in convincing proof, write for the 
folder, “Cases and Conclusions,” to the Scovill Manufac- 
turing Company, 65 Mill Street, Waterbury, Conn. We 
welcome inquiries from executives, plant superintendents, 
engineers, purchasing agents and others, on metal products 
involving design and manufacture, or their fabrication to 
specifications in quantity. Just outline vour requirements 
briefly. 


S eovil 


SCOVILL MANUFACTURING COMPANY. WATERBURY, CONNECTICUT 
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Nire and 
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Four manutacturers produce improved devices 


with aid of Bakelite Molded 


(1) Just four pieces, two attractive 
pieces of strong, insulating Bakelite 
Molded, two small brass stampings 
—that’s all there is to this new 
Caplox appliance plug. Just unscrew 
the plug at the center, slip the wires 
between the split brass contact 
blades, screw the cap down pressing 
the brass blades together holding 
the wire tightly—and the plug is 
wired and ready for use. 

(2) Any combination required for 
any particular job may be quickly 
assembled from a dealer’s stock of 
P. & S. Bakelite Molded outlets, 
switches, pilot lights and push but- 


BAKELITE CORPORATION, 247 Park Avenue, New York, N. Y 


BAKELITE CORPORATION OF 


BAK 


‘fhe registered wode mart: shows obove disfinguish motencls 
etocired by Boteite Corporation Unde he capt! “B= the 


THE MATER 1 


A lL 0 F A 


tons. The compact Bakelite Molded 
units permit as many as six separate 
devices to be assembled in a two- 
gang Bakelite Molded flush plate. 
(3) In redesigning their single pole 
and double pole panel board sec- 
tions, Wurdack Electric found that 
by using Bakelite Molded they 
could reduce the length 3 inches; 
and the weight 4 pounds 3 ounces. 
In addition to compactness and light 
weight they secured more attrac- 
tive color and finish. 

(4) With this new plug the fuse 
“blows” right where the short occurs. 
There is no dead circuit, with all 


escwTtnee OS Par. OFF 


CANADA, LIMITED, 163 Dufferin 


lights out until a new fuse is put in. 
To produce this plug in the compact 
form necessary to make it saleable 
required a molding material com- 
bining many properties. Electro- 
Motive Engineering Corp. found in 
Bakelite Molded every necessary 
property. 

Bakelite engineers and laboratories 
are at the service of the electrical 
industry in adapting Bakelite Mate- 
rials to the needs of any product. 
We invite you to write for our 
interesting illustrated Booklet 25M, 
“Bakelite Molded”, describing this 
material and some of its uses. 


43 East Ohio Street, Chicago, III. 


Street, Toronto, Ontario, Canada 


LITE 


mymencol mage tor wfiniy oF unllmed quoraihy Po rymbolires the way 
mvebe of present ond ere uses of Boteime Corporotos » prod 
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sign and manutacturing problems (as in 
the case of the regular New Products 








Ks department), but rather an idea of the 

trend in the new products which his 
go, Ill. fellow electrical manufacturer is turning Published Monthly and Copyrighted by 
panadas out. For example, here is pictured an 


electric fan quite different in its blade The Gage Publishing Company 


design from the ordinary fan. It will Incorperated 
shortly appear grouped with similarly 


unique electrical products relatively new 239 W. 39th St., New York, N. Y. 
and interesting. Manager, Chicago Office; 1258 Pratt Blvd., L. C. Bassett, Vice-President 
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DEVELOPED DURING 1932 


Wat do you know about these 


new developments? We shall be glad to send you 










detailed information about any or all of them. 


@) 
WARD LEONARD ELECTRIC CO. 


33 South Street, Mount Vernon, New York 


-» £ oe 6 


ELECTRIC CONTROL BDEVICES SINCE PSPs 
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| A NEW SWITCH PLUG 
FOR 1000 WATT APPLIANCES 


New High Capacity Switch 
HEMCO Molded Templus 


No. H280 Tempaloy Contacts 
Modern Pleasing Design 


RATED 
10 AMP., 125 VOLTS; 5 AMP., 250 VOLTS 
NATIONAL ELECTRICAL CODE STANDARD 





All-Rubber Cord Set with SEPARABLE Rubber 
Attachment Plug and Spliced-In Single Conve- 


nience Receptacle 


RANGE AND HEATER SWITCHES 
Single, Double, and Triple Pole 
For 
Ranges 
Hot Plates 
Hair Dryers 
All Appliances Requiring Heat Control 


SENTINEL CIRCUIT BREAKERS 


Single and Double Pole 
CONTROL 
and 
PROTECT 


Fractional Horsepower Motors 
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Specify “BRYANT” 
for Dependable Wiring Devices 





lf desired with 


No. HG 
Handle Grip Attachment 
Add "G" 
to Catalog Number 





CORD SETS 
Standard—or Made to Your Specifications 
Heater—With Switch or Switchless Plugs 

All-Rubber or Fabric Covered 

Rayon or Cotton 

With 


Rubber, Composition, or Templus Caps 





Load Balancing Switches Heater Switch 





BSB6 with = special 
clamps mounted on 
armored cable. Spe- 


cial covers for mount- 





ing breakers on out- 
let boxes are also available. 


Bryant can furnish Wiring Devices for almost every electrical need. 
Ask us for information on your problems 








SUPERIOR 


i. B R y A N T WT, ee DEVICES 


EM 1132 








Manufactured by THE BRYANT ELECTRIC CO., BRIDGEPORT, CONN. 


MANUFACTURERS OF “SUPERIOR WIRING DEVICES” SINCE I888-MANUFACTURERS OF HEMCO PRODUCTS 
SS 


140 Feders! Street 


CHICAGO eo 


844 West Adams Street 


NEW YORK 


SAN FRANCISCO 


60 East 42nd Street 149 New Montgomery Street 
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ty = of the important characteristics of 
Sil-con Strip is its flatness. It is flat be- 
fore it is made up into coils and it comes off 
the coil to the press perfectly flat. Lamina- 
tions made from it are flat and stack easily. 

This is only one of the advantages of 
Sil-con Strip. It will help you to cut down 
end scrap loss; it will simplify handling; 
it will assure a steel of even temper that 
will increase die life; it will insure you 
against laminations with loose flaky scale. 


Republic Sil-con Electrical Strip is avail- 
able in five grades—Armature, Electrical, 
Special Motor, Special Dynamo and Reg- 
ular Transformer. Each grade is sold under 
the same guarantee of electrical perform- 
ance as the corresponding grade of Sil- 
con Sheets. 

If you will outline your needs, specialists 
in the application of Sil-con to meet spe- 
cific requirements will make their rec- 
ommendations. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES “NRe? 


YOUNGSTOWN, OHIO 


REPUBLIC 
SIL--CON 


PERFECTED ELECTRICAL 
STEELS...SHEET AND STRIP 


PATENTS APPLIED FOR 
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WHOSE PRODUCT WILL HE FAVOR? 


HE new year is destined to be a task master. _ provides. This powerful locking principle assures 





Buyers are going to be more discriminating you definite improvement in performance—re- 
é' than ever before. The manufacturer who wants duces service expense and makes several savings 
increased sales volume must make certain that _ possible on production costs. Get the complete 
his product offers greater value than any com- story about Shakeproof at once— write today for 
petitor’s. Meet the demands of 1933 by giving our new catalog and price list—the ccupon be- 


your product the advantages that Shakeproof low will bring it to you by return mail. 


SHABRELROOF 


g Lock Washer Company 


3 {Division of Illinois Tool Works} 
ae Keeler Avenue Chicago, Illinois 


Shakeproof representatives are located 
in the following cities: 


New York City + Philadelphia Boston 
Pittsburgh + Schnectady + Detroit - Cleveland 
Milwaukee - Toledo + Cincinnati - Dallas, Texas 
Birmingham, Ala. - Los Angeles + San Francisco 
Seattle Toronto, Ontario, Can. 














Gentlemen: Kindly send us your complete catalog and 


' | Coupon price list. Also, please send us testing samples as indicated. 


it pe 12 Bear i) Tt ea ah ee ee 
Eat “s OD iat DL 3 


Type 20 


Locking 
‘Woe ID 


Seo ome 
External . ’ ORE tess I nt ie Sa a Ite I AR Re Ze 
1.419.564 1,604,122 
1.697 954—1,782,387 






Titles taken from 
1932 Advertising 
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While your appliance is still a blueprint 
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insure long life to your product plus as- 
sembly and operating ease by using Gen- 
eral Electric Accessory Equipment. 


The same engineering and manufacturing 
skill — the same determination to give 
more than is actually required — is built 
into every G-E Accessory. There are 
switches for all purposes — fuses, cord 
sets, terminals, outlets, receptacles, plugs 
— all of correct design and appearance 
and made to the high standards required 
of every General Electric product. 


Economical — G-E Accessory Equipment 
is the accepted standard with many repu- 
table firms that have succeeded in reduc- 
ing assembly costs. Investigation may re- 
sult in savings for you. Let one of our 
technical men talk over your problems 
with you. For further information write 
today to Section Q-35l, 
Merchandise Department, 


we, Electrical 
General Electric Company, en: 


Bridgeport, Connecticut. 


Or oe 
ere ON] 4 i) 


mal UNDERWRITERS } 
LABORATORIES 
INSP. CORD 





ACCESSORY EQUIPMENT 


TOGENERAL ELECTRIC COMPANY. BRIDGEPORT, CONNECTICUT 
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Roebling 
Plain Rubber Sheath 
Flexible Cord 
orint Underwriter’s Standard 
Types “S” and “S.J.” 













5 as- 


Sen- 


iring 
give 
built 


are 





cord 
slugs 


ance 


sired 


with this fine new R.C. Cord 


If you want a plain rubber sheathed cord on your Both types of cord are furnished in coils or on 
product that you can depend on—that will give reels or spools as desired. 

safe, lasting service—this Plain Roebling Cord 
will surely meet your needs. 








Send for samples of Roebling Plain Rubber 
Sheathed Flexible Cord and judge its quality for 
Type “S":—2, 3 and 4 conductor. For portables, yourself. Just fill out the coupon below and mail 
where cord is exposed to hard service, moisture to our nearest office. 

or oil. Recommended for use in machine shops JOHN A. ROEBLING’S SONS CO. + TRENTON, N. J. 


and Sarages and on portable tools and appliances “Atlanta Boston Chicago Cleveland Los Angeles New York Philadelphia 
Portland, Ore. San Francisco Seattle Export Dept., New York 
used out-of-doors. 





HERE ARE YOUR SAMPLES 


Type "'S.J.”":-—2 and 3 conductor. Recommended 


for use in offices, dwellings and similar places, JOHN A. ROEBLING’S SONS CO 
; { Maal to nearest office} 


Please send me data on and samples of Roebling Flexi- 
ble Rubber Covered Cord Type “‘S,” Type “S.J 


}) Have your representative call 





except for pendant use or where service is severe. 


Signed. 
Company 
ICUT Address 
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HORSE HEAD 2 ZINC) 


Se: FOR DIE CASTINGS 
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Kelvinato: 


; j 
ELECTRIC REFRIGERATORS ‘ ix ei | t] 


EVEREADY 
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Familiar are these names.... these 





trade marks of famous companies 

. inspiring confidence among pur- 
chasers of their goods... . € Where 
Zinc die castings are necessary for 


their varied needs another distinguish- 


a 
P 
1 Pencil Sharpener " 
| 
| 
| 
| 





a 

| ed name appears in the back-ground 0 
as the raw material source... .- 

| HORSE HEAD-uniform quality-ZINC | ; 

; 

if 
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THE NEW JERSEY ZINC COMPANY 


Gnd 160 FRONT STREET, NEW YORK CITY Gino 
ZINC METAL ALLOYS - ROLLED ZINC - ZINC PIGMENTS - SULPHURIC ACID - SPIEGELEISEN 
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way upon electrical energy for their operation or use 
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Electrical Aids 
to Air Conditioning 


IR conditioning is being heralded as the 


great new industry. 


If this be true, 


what will it mean to electrical manufacturers? 


What types of air conditioning equipment are 


there and what electrical materials and parts 


do they require? 


By Morgan Farrell 


Nik can hardly talk to anybody 
today, who know 

something about air-condition- 
ing, if somewhat vaguely. Mention 
the words and the Public shakes its 
head and allows that “it is a very 
good thing.” 

Now, this represents a stupendous 
accomplishment—the education of a 
people, almost overnight—the crea- 
tion of a demand by acclamation for 
something one could hardly sell and 
engineer a short while back. It would 
be interesting to trace the steps by 
which this achieved. But not 
here. 


does not 


was 


is the 
fact. The demand exists. It is nation- 
wide. It is growing at a rapid rate. 
The Public wants conditioned air and 
already 120 manufacturers are setting 
out to satisfy that want. 


What we are interested in 


Of course, there is a rather loose 
conception abroad of what really is 
conditioned air. The prevailing idea 
seems to be that it is air that has had 
its condition changed by artificial 
means to any extent at all. That is, it 
may have had the dirt extracted from 
it; the temperature changed, up or 
downwards ; water vapor taken out or 


put in; or the direction of the wind 
changed. It all comes under the head 
of conditioning. 

The definition is not quite accurate 
enough to suit an engineer. He is 
likely to think that air-conditioning a 
room or a building means to supply 
the correct volume of clean, live air, 
at predetermined temperature, humid- 
ity, and pressure to all parts of it and 
continuously. In other words, to pre- 
pare the atmopshere to fill that room 
or building and see that it does fill 
it with constant changes. 

And so, of the hundred-odd ditfer- 
ent makes of conditioning devices on 
the market most of them perform one 
or more of the several operations 
Some of 
them perform all the operations. But 
all of them deliver the air under some 
pressure, requiring a motor driven 
fan. The operation of practically all 
of them is automatically regulated by 
some form of electric device, a ther- 
mostat, hygrometer, float switch or 
relay. Some of them use water for 
sprays. Some circulate hot or cold 
water through the heating or cooling 
system of a Both require 
motor-driven pump units. Some other 


necessary to condition air. 


house. 
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Ventilates and Silences 


Inside the casing of this unit, which 

lets fresh air in and keeps noise out. 

is a radiator, motor-driven fan, air fil- 

ter and silencer. It is a form of 
unit heater 





The Old vs. the New 


The modern individual unit type air 

conditioner performs the function of 

the radiator, and in addition cools, 

dries, moistens, cleanses and distrib- 
utes the air evenly 


conditioners have self-contained re- 
frigeration units for dehumidifying 
and supplying cold air. These nat- 
urally require motor-driven compres- 
sors and pumps, relays, protective de- 
vices, and automatic controls 

That is a general view of the vast 
new field for the smaller types of 
































































































standard electrical equipment. Let us 
look at the character, construction and 
equipment of some of the principal 
conditioning units, which are reach- 
ing a notable sales volume and note 
the extent of the use of electricity in 
their operation. Beginning with the 
simplest, conditioning units may be 
classified like this: 

(1) Portable, self-contained units, 
resembling enclosed radiators or unit 


RS 


Portable Unit 


Similar in operation to the two units 
illustrated on the previous page, ex- 
cept that this unit is entirely portable. 
This unit both conditions and distrib- 
utes the air by a motor-driven fan. 
It is plugged in like any appliance 


heaters, which are set up in a room or 
hall. They may perform only one or 
several conditioning functions. They 
may (a) cool, (b) heat, (c) humid- 
ify. 

(2) Conditioning units which are 
set up in the basement and operate in 
conjunction with the furnace. These 
may (a) heat and (b) humidify only. 
Or in more elaborate plants they may 
(c) cool, (d) clean, and (e) dehu- 
midify. 

(3) Complete conditioning systems 
delivering and returning air through 
ducts. 

There are other minor divisions but 
these will serve the present purpose. 


Portable Units 


These are intended primarily for 
the dwelling, the apartment, the small 
factory and similar uses. They may 
be subdivided into 

(a) Units hung from the ceiling. 

(b) Floor type units, fixed by their 
connection to water and steam lines. 

Most of the hung units are com- 
paratively small and simple. They in- 
clude a coil of iron, copper or alumi- 
num with or without fins and louvers 
and a motor-driven, propeller-type 
fan. Either steam or hot-water can 
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be sent through the coil for using the 
unit to heat or dry, and cold-water, 
brine, ammonia or other refrigerant, 
to cool. Ordinarily there is no humid- 
ifying attachment, though one could 
be provided in nearly every case. 

A typical capacity range is: 2000 
to 5000 cu. ft. per hour of air cooled 
15° by 1 h.p. water cooled condenser. 
These units generally have their 
capacities regulated by variable speed 
motors. Three speeds are generally 
supplied. Motors are push-button 
controlled and because of their small 
size may be universal type, either 110 
or 220 volt. The principal differences 
in the motors appear to be in the 
methods of mounting them. As they 
stand away from the casing itself, 
different forms of brackets or rings 
are used, bolted to the motor frame. 

Floor type units look much alike 
outside, but vary considerably inside. 
They are usually built around the 
radiator. They all contain at least a 
coil and a motor-driven fan enclosed 
by a grained or enameled casing. 

Some of them are merely unit heat- 
ers. The fans take the air from the 
open through a register and circulate 
it around the heating coil, discharging 
it finally through a register in the top 
of the casing. In one form, which op- 
erates so, a Maxim-type silencer is in- 
troduced into the air-intake to kill all 
street noises. The air is also filtered 
through cotton screens before being 
discharged into the room. This type 
is intended for an all-year supply of 
clean air to a room. Thus the win- 
dows may be kept closed, excluding 
dust and noise. One form of the 
window type has a complete humidify- 
ing system. 

Another type, of which the fan and 
radiator are the essentials, becomes a 
humidifier by the flow of water over 
the heating surface. A humidifier 
control regulates the amount of the 


Complete 
Conditioning 
System 


A unit of this kind con- 
tains a motor and vari- 
ous electrical control de- 
vices. In addition, it 
involves thermostatic 
equipment in rooms of 
the house and wiring 
materials used to con- 
nect this control equip- 
ment with the condi- 
tioner. Motors range in 
size from 4 to 2 hp. 


water. These units also have auto- 
matic, motor driven pumps to recir- 
culate the water. 

Still another type is essentially an 
air cooler. The casing contains the 
diffusing coil and fan and sometimes 
an entire refrigerating machine. 
More often, however, the compressor 
and the rest of the plant are elsewhere 
in the building, the refrigerant being 
piped to the several floor-unit coils. 
Where this is done, the same coils 
can be connected to the heating system 
for winter use. 

The third or strictly portable type 
of conditioner is a cabinet mounted on 
casters so that it can be moved wher- 
ever it is wanted. This type of con- 
ditioner is really only a room cooler 
since there is obviously no way of get- 
ting steam into it without anchoring 
it to one spot. An electric cable con- 
nection, however, is simple. Perhaps 
some one will devise a machine like 
this, with an electric heat coil. 

The cooling unit may use ice as a 
refrigerant or it may carry around its 
own compressor plant. The electrical 
equipment is obvious in either case. 


Basement Type Conditioners 

These are more complete and 
permanent units, usually installed as 
a part of the building heating system, 
in the basement adjoining the furnace. 
They may perform all the functions 
of conditioning so fully and distribute 
the air so scientifically that there is 
very little distinction between them 
and the big, conditioning systems 
described in the next section except 
scale and elaborateness of detail and 
control. 

Basement type conditioners may be 
divided into two general classes: 

(a) Those in which the furnace or 
heating element is an integral part of 
the conditioner, and 

(b) Conditioner units which may 


4 
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be applied, adapted or added to a 
furnace already in place. 

A well-known and highly compact 
make of the first type has two com- 
partments. In the first, there is a gas- 
fired cast-iron boiler equipped with 
automatic gas controls. In the second 
compartment there are a centrifugal 
fan, a steam type humidifier, filters, 
and fin-type steam-heated surface 
supplied from the boiler header. This 
unit can supply warm, humidified air 
through a duct system to all parts 
of the house and in addition supply 
steam to the regular radiator system. 
It is essentially a heating plant and 
not intended for summer 
adaptation. 

The electrical equipment is of the 
simplest, being limited to the univer- 
sal motor, which f 


cooling 


drives the fan 
through a belt and the controls. The 
motor is outside the casing of the 
unit. Capacities 200,000 to 300,000 
B.T.U.’s per hour. 

In another form of gas-fired unit, 
return air is drawn from the rooms 
through filters, thence into a power- 
ful, centrifugal fan. The air is dis- 
charged into the casing of the gas- 
fired heat interchanger and over a 
vaporizer which moistens the air the 
requisite amount. Thence the air 
passes out into the duct system. 

The electric layout in this instance 
is an unusually workmanlike job. The 
motor is in a separate, ventilater cas- 
ing which also encloses the belt drive 
to the fan. All the temperature and 
humidity controls are brought to- 


Attaches to Any Steam Line 


Electrical equipment consists of a di- 
rect coupled fan motor, vertical motor 
for recirculating pump, various instru- 
ments and controls. Capacity up to 
11,000 cubic feet per minute 
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gether in a compact layout above the 
motor and in one cabinet. The motors 
range from % to % hp. for unit 
capacities of 100,000 to 300,000 
BT. s. 

Most conditioning units, thus far 
mentioned, have blower fans which 
force the air through the heating or 
cooling elements under pressure. 
There is a form of basement unit, 
however, in which the fan is mounted 
on top of the furnace, drawing the 
air through furnace, spray humidifier, 
air washer and filters. This type of 
furnace is more like a regulation hori- 
zontal boiler in appearance. In addi- 
tion to gas it can be fitted with an oil- 
burner or a with the 
motors and regulators which go with 
these. 


coal-stoker, 


Incidentally, it must be borne in 
mind, in visualizing the types of con- 
trols best suited to these different 
forms of conditioners, that, in many 
cases the fan-speed is kept constant 
because the air-demand of the build- 
ing volume is constant. Here the 
regulation is accomplished by cutting 
in and out the heat-generating ele- 
ment and the moisture-imparting ele- 
ment. The multi-speed motors men- 
tioned are used where the air-volume 
is not otherwise controlled as it is in 
the basement type units. However, in 
small house service the theory gives 
way to the practice and the fan-motor 
has an automatic regulator. 

The principal differences between 
the dozen or so makes of integral type 
conditioners is one of arrangement 
and detail. The system of operation 
is about the same in all. 

The unit-to-be-added types, as they 
have been called, are twice as nu- 
merous. From their nature they are 
much more flexible. The units which 
can be added to a furnace are the air- 
filter, the humidifier, the air-washer, 
the blower. Each one comes complete 
with its motor-driven pump or fan 
and its electrical controls. The units 
for a specific make of furnace are ar- 
ranged to nest together with easily 
made connections. 

There is too great a variety of these 
units for extended mention. Some of 
them are for connection to furnaces 
and some to steam or hot-water lines. 
One of the latter kind has a particu- 
larly good electrical equipment layout. 
It is a tall casing containing the cen- 
trifugal fan, spray heads, fin-tube 
heating surface. The direct-coupled 
fan motor is on a shelf at the upper 
right as one faces the air discharge 
and the vertical motor coupled to the 


re-circulating pump (spray water) is 
at the lower right. All the instruments 
and controls are collected on the front 
of the casing at eye-level. The air in- 
take is in the lower part of the front 


4" ‘' 





Unit Cooler 


Some units of this type provide cooled 


air for summer and heated air for 
winter. Electrical equipment consists 
of a motor, thermostat, and switch 


and the discharge at the top. The 
whole is of aluminum and may be in- 
stalled singly or in batteries. Capaci- 
ties range from 800 to 11,000 c.f.m. 


Complete Conditioning Systems 


All the units mentioned in the last 
section are intended to function only 
as heaters and humidifiers. They are 
essentially for winter use. Of course 
a certain amount of cooled air could 
be delivered by some of them in the 
summer time by substituting cold for 
hot water or steam in the _heat- 
exchange coils. But it is not very ef- 
ficient. 

A refrigerating unit is required to 
supply the coils with ammonia, brine 
or cooled water. These units are ob- 
tainable complete with motor-driven 
compressor, circulating and re-circu- 
lating pumps and all electrical con- 
trols as well as the humidifying radi- 
ator, sprays and dry-filter, all in one 
casing. 

Other units contain only the re- 
frigerating elements and are so ar- 
ranged that thev can be connected up 
with the coils of the to-be-added units 
of a furnace installation to supply the 
cold when the furnace is cut out. Or 
they mav be piped up to the radiator 
type of cabinet conditioner or to the 
semi-portable type. 

However it is done, the complete 
conditioning plant will include a 
source of heat and a source of cold; 
an air-filter, humidifier and blower; a 
set of outgoing and return ducts 
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through which the air is circulated to 
do its work. A more complete system 
will employ an air-washer instead of a 
filter and will have provision for an 
ample supply of make-up air. 

From these moderate-size units to 
the big built-in plants for public build- 
ings is a long way but the nature of 
the electrical equipment required is 
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machinery of a correct conditioning 
system of any size is fairly complex. 
Yet the whole reduces to the expan- 
sion and contraction of substances 
under the action of heat or of mois- 
ture. In practical terms, it is all done 
by thermostats and hygrostats which 
open and close electric circuits. What 
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about the same. There is little about 
the moving parts of conditioning 
systems that is complex or about the 
regulators and controllers for that 
matter. Therefore the motors, start- 
ers, switches, automatic devices and 
sO on are not very complicated. 

As for the size of the market for 
electrical devices, it can only be said 
that the general interest in air-condi- 
tioning, which has been carefully de- 
veloped during this time of building 
inaction, is certain to create a wave of 
demand when construction starts in 
again. In the past this has always 
happened with a rush. This is the time 
to look the field over and prepare. 

One of the foremost operating es- 
sentials of a complete air-conditioning 
system is that it shall be automatic. 
That is, temperature and humidity 
must be kept at predetermined levels 
—usually 70 deg. F., of heat and 40 
deg. to 50 deg. of relative humidity. 
This involves regulation of the flow 
of steam, refrigerants, air and water; 
of the operation of motors, burners, 
pumps, compressors, valves and 
dampers. If all this were to be done 
manually the various operations 
would be performed according to the 
indication of instantaneous or record- 
ing instruments. Asa matter of fact, 
automatic regulation is done that way, 
too. But it is the instrument itself 
that carries the regulatory mechanism. 
It is the nerve center of the whole 
system of heating, cooling and humid- 
ifying. 

It goes without saying that the con- 
16 






for air - conditioning 
equipment (fans, unit 
heaters, air washers, 
etc.), based on data re- 
| ported to the Bureau of 
| the Census by 41 identi- 
cal establishments. It is 
evident that the air con- 
ditioner market is still 
largely potential 





happens there depends 
elaborateness of the 


upon the 
conditioning 
We have room only for a 
few high spots. 


scheme. 


controllers or 
thermostats contain an actuating ele- 
ment, usually a coil or corrugated ves- 
sel filled with a volatile fluid or one 
made of two metals of unequal co- 
efficients of expansion. In either case 
expansion of the element breaks con- 
tact and contraction makes it—or con- 
versely as desired. These units have 
an indicating thermometer and an ad- 
justment for changing, within limits, 
the temperature at which the unit 
operates. 


(a) Temperature 


Details vary in the different makes. 
One has silver contacts and both high 
and low temperature elements with 
which a great range of control be- 
comes possible. The instrument can 
also be converted into single-pole, 
double throw switch operating auto- 
matically. It can handle up to 1% h.p. 
220 v. A.C. motors. 





Another is designed so that contact 
is made and broken with a vigorous 
snap to avoid delay arcing. It is par- 
ticularly suited for railroad-car con- 
ditioning use because vibration does 
not affect it. Incidentally, a phenolic 
molded material is used for the base 
and shield of this and other makes. 
(b) Pressure controllers are much 
the same as the foregoing. As the 
action is identical there is no need to 


repeat. 
(c) There is quite a group of in- 
struments which report humidity 


either instantaneously or continuous- 
ly and which are quite essential in the 
equipment of conditioning systems. 
Generally speaking, they are con- 
venient forms of wet-and-dry bulb 
thermometers. 

For automatic service, however, a 
hygrostat having a sensitive element 
of wood which expands and contracts 
like the bimetallic loop in some ther- 
mostats, is employed. Four per cent 
change in relative humidity will cause 
it to operate, 1. e., open and close a 
contact. The make described has a 
handsomely molded base and cover of 
phenolic resin and rust-proofed parts. 

These three “stats’” keep tempera- 
ture and humidity constant. They can 
be made to operate almost anything 
connected with the system. One com- 
pany makes a full line of valves for 
steam, water, air, brine, etc., lines 
operated by small, rugged, self-con- 
tained motors which in turn are set in 
motion by the thermostat or hygro- 
stat. It also furnishes a motor-oper- 
ator for the louvres in duct or flue 
dampers. 

Indeed there are many variations 
of these automatic instruments. 
Among them are two-temperature 
thermostats for maintaining one tem- 
perature by day and another by night. 
usually cut in and out by a clock. 
Then there are compound thermostats 
which cut in direct radiation if the in- 
direct cannot maintain room tempera- 
ture in periods of excessive cold. 


Department Store Appliance Sales 


CCORDING to a recent survey of forty 
leading department stores by the Elec- 
trical Merchandising Joint Committee, the 
potential electrical market of the depart- 
ment stores is about 5 billion dollars. Most 
of the stores covered in the survey have a 
total annual sales of 10 million or over. 
As a whole, these stores reported that 19.9 
per cent of their home-furnishings sales 
were in electrical appliances. Six stores 
reported that their appliances sales ac- 
counted for more than 20 per cent of home- 





furnishings. Two other noted that electri- 
cal appliances represented nearly 50 per 
cent of home-furnishings. 

A report on the mark-up and turnover 
figures of department stores indicate that 
these stores merchandise electrical appli- 
ances in a highly effictent manner. Turn- 
over varies from 1 in the case of dish 
washers and floor polishers to 9.4 in the 
case of electric refrigerators. The low- 
est mark-up is 25.2 per cent on vacuum 
cleaners, and the highest is 40.5 per cent. 
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Charting 


ECENTLY the American Oil 
R Burner Association published 
a seventy page book entitled 
“Graded Oil Burner Markets.”’ This 
book represents an unusually intel- 
ligent approach to the problem of 
estimating the potential market for 
an electrical product. In a system- 
atic manner the study analyzes the 
potential market for oil burners 
throughout the entire United States, 
county by county. 
As stated in the introduction to 
the study, its object is to present the 
potential oil burner markets in terms 


the Course 


of Future Sales 


rn manufacturing profits during 
1933 will depend largely on the efficiency 


of the marketing methods of individual manu- 


facturers. 


Here is presented a scientific 


method of mapping the market for an elec- 


trical product, a method that can be applied 


to any electrical consumer product 


Most of the data in the study has 
taken from the 1930 census 
hgures. The Spendable money index 
for each country, however, was taken 
from 


been 


a survey of spending power 
made by Sales Management. This 
survey which is brought up to date 
each vear includes under spendable 





Element 


Concentration of Market 
Standard of Living 


Possession of Wealth 


Numerical Expressions * 


Number of Dwellings 

Number of Native White Families 

Number of Families with Telephones 

Number of Homes Receiving Electric Service 
Number of Income Tax Returns Filed 











Spendable Money Index 





“All figures based on 1930 Census. 





ABLE A—General 


elements that must be taken 


into consideration in 


determining the nature and distribution of the market for any electrical 


consumer product. 
each county of the United States. 


numbers. Two kinds of 
iactors were considered: general fac- 
tors which would apply to almost any 
product sold to the general public, 
and those specific factors which affect 
the sale of oil burners alone. The 
major portion of the study is a tabu- 
lation of two index numbers for 
every county in the United States. 
The first being a basic index and the 
second a domestic oil burner index. 

The base index for each county 
takes into account the elements given 
in Table A. 

The base index, as the study ex- 
plains, is calculated first by obtaining 
the ratio of each element to the total 
for the United States, and second by 
adding the ratios of the various ele- 
ments. 


of index 


As an example the index figures 


tor Allen County, Indiana are given 
mm Table B. 
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By using these elements a base index is obtained for 
How this is done is shown in Table B 


money income for each county a 
breakdown of the total income by 
farm and industrial population and 
average per capita income. In ad- 
dition it gives the number of incomes 
of $1000 or more by two classes, and 


automobile registration by price clas- 


ses. Space does not permit giving a 
detailed discussion of the method of 
arriving at this spendable money in- 
dex. 

The Domestic Oil Burnex Index is 
calculated and used to correct for 
those factors which apply especially 
to the sale of oil burning equipment. 
These include climate and such com- 
petitive fuels as coal, and natural 
and manufactured gas. 

In this analysis the “Degree-Day”’ 
was used as the numerical expression 
of climate. This was weighted in ac- 
cordance with the Base Index value. 
A weighted value for coal competi- 
tion was also given, based on the 
grade of coal produced and the lo- 
cation of the fields with relation to 
county market units. Gas corrections 
for both natural and manufactured 
gas were based on ratios calculated 
from data compiled by the American 
Gas Association. 

The Domestic Oil Burner Index 
is the algebraic sum of the Base In- 
lex and the numerical expression of 
other factors affecting the sale of oil 
burning equipment. 

Besides the tabulation giving the 











Total Ratio 

Allen For A.C. 

Element County U. S. U.S. 
I i a ies cinnween shendaewsd 32,363 23,979,076 -1350 
Number of Native White Families .................. 34,428 22,580,544 .1524 
Number of Families with Telephones ................ 22,296 9,809,363 .2273 
Number of Homes Receiving Electric Service—Urban... 28,293 15,962,168 .1772 
” os 7 Rural 5,760 4,087,282 .1409 
Number of Income Tax Returns Filed ................ 5,754 4,097,852 .1404 
Spemdabie Momee INSEE oun csc ck cc cack cecccccueces .1689 
GO io ea ie So caida eee eS te a en eee 1.1421 





ABLE B—How the base index is determined for Allen County, Indiana. 
First the ratio of each element of Allen County to the total for the U. S. 


is taken, then these ratios are added together to get the base index. 


This 


index must then be corrected to apply to particular product markets 
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base index and Domestic Oil burner 
Index for each county, a second 
table gives certain state index values. 
In addition to the two index values 
given for counties this table presents 
an index known as the Domestic Oi! 
Burner Percent Index. It is the per- 
centage of oil burners actually in- 
stalled. Another very important in- 
dex is known as the Domestic Oil 
Burner Index per 1000 square miles. 
lhis figure is given to compensate 
for the unequal areas of the various 
states. 


Es select markets by the use of 
these index figures it is first sug- 
gested that the values of the various 
groups of states be taken into con- 
sideration. A separate table giving 
the domestic oil burner index, area 
in square miles and group index per 
thousand square miles is given for 
the following state groups: New 
England, North Middle Atlantic, 
North Central, West North Central, 
Middle Atlantic, South Atlantic, East 
South Central, West South Central, 
North Mountain, Middle Mountain, 
South Mountain and Pacific Coast. 
It is suggested that, secondly, the 
values for the individual states in 
each group be given consideration ; 
and third that the county index 
values be considered. In this man- 
ner, the introduction to the study ex- 
plains, effort is concentrated on 
definite geographical units, permit- 
ting economical market development 
of states that are individually weak, 
but which are adjacent to important 
marketing areas, and avoiding con- 
fusion which may result from making 
direct comparison between the index 
values of counties located in widely 
separated states with varying market- 
ing conditions. 

To provide a general classification 
of markets the figures are given in 
the following table: 





County D. O. B. I. 


Grade of Market 


10.0000 and over A+ 
9.0000 — 9.9999 A (Excellent) 
5.0000 — 8.9999 A 
2.5000 — 4.9999 B+ 
1.5000 — 2.4999 B (Good) 
1.0000 — 1.4999 B— 
.7500 — .9999 c+ 
55000 — .7499 | C (Fair) 
.2500 — _  .4999 CcC— 
.1000 — .2499 D+ 
.0750 — .0999 D (Poor) 
Less than .0750 D— 





It is finally suggested that to pro- 
vide a comprehensive picture of the 
entire oil burner market or section of 
the market, a suitable county outline 
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map be prepared, using a scale of 
contrasting colors. 

This oil burner marketing study 
has been carried out so caretully that 
not only does it serve as a valuable 
suggestion for approaching the 
marketing of almost all electrical 
products that are sold to the general 
public, but the actual figures given 
in this study are also valuable to 
electrical manufacturers, generally, in 
laying out marketing plans. 

[his study well illustrates many 
tundamental principles regarding the 
selecting of markets and the charting 
the course of future sales. In 
general the problem of estimating 
potential markets is considered alto- 
gether too lightly. It is generally 
agreed among experts of marketing 
that no problem connected with the 
manufacturer and distribution of 
products is more difficult than the 
problem of estimating future sales. 


CLASSICAL example of how 

new markets should not be se- 
lected is the one of a certain paint 
company, which, on the basis of new 
residential building figures decided to 
concentrate its sales efforts in the New 
England territory. An attempt was 
made to budget paint sales in this 
territory on the basis of these build- 
ing figures. The results were very 
disappointing, not because the build- 
ing figures were wrong, but because 
they were not figures that had very 
much to do with the sale of paint. 
After considerable advertising money 
had been spent promoting the sale of 
paint for home use in this particular 
territory, it was discovered that the 
majority of homes in this territory 
were built of brick, and that although 
brick homes require a certain amount 
of paint for trimming, they did not 
represent a substantial potential 
market for paint. 

If oil burner potential markets 
were approached in this way, the 
American Oil Burner Association 
would not have used many indexes, 
such as they have, but would use 
only the one “number of dwellings 
in each county.” Obviously such an 
index would be almost useless in de- 
termining the potentiality of oil 
burner markets. 

It is basically fundamental that 
data used in estimating the potential 
market for any product must be 
pertinent data. The number of 
dwellings, for example, would give 
a fairly good index of the potential 
market for window glass, but would 





give a very poor index for the po- 
tential market for oil burners. 

To measure a market accurately, it 
is necessary to take into consideration 
all factors which affect the sale of 
the particular product for which the 
market is being studied, and to weigh 
these various factors accurately. It 
is of course impossible to measure 
any market exactly. Yet it is es- 
senual that every market be measured 
as accurately as possible, and this re- 
quires collecting all available perti- 
nent data. 

Figures that should be of consider- 
able value to any electrical manu- 
tacturer marketing a product sold to 
the general public are the base index 
hgures given in the American Oil 
Burner Association study. These 
base index figures would, of course, 
have to be corrected to account for 
factors pertaining to particular prod- 
ucts. Index figures representing the 
potential market for electric hair 
curlers would obviously be different 
from index figures representing the 
potential market for oil burners. It 
can be assumed, for example that 
hair is curled as much in the south 
as it is in the north, but it is obvious 
that oil burners are not sold as much 
in the warm south as they are in the 
cold north. To arrive at a reliable 
index for electric ranges it would be 
necessary to give considerable weight 
to the cost of electric power in the 
different territories. Likewise the 
potential market for any electrical 
product depends upon a base index 
such as that used in the above de- 
scribed study, and a second index 
taking into account those particular 
marketing factors pertaining to the 
product in question. 


T is not in the sphere of ELectri- 
CAL MANUFACTURING to discuss in 
detail the problem of using the perti- 
nent data applying to the marketing 
of the various electrical equipment. 
It is, however, within the editorial 
scope of this magazine to publish this 
data itself. ELEcTRIcCAL MANUFAC- 
TURING believes that the American 
Oil Burner Association study admir- 
ably exemplifies the fundamental 
method of measuring the potential 
market possibilities for any electrical 
product sold to the general public. 
At all times this magazine endeavors 
to publish data pertaining to particu- 
lar kinds of electrical products which 
it is believed are helpful in choosing 
markets for and charting the future 
sales of these particular products. 
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eating Elements Cast-in 


N unusually simple way of installing a heating 
element in a waffle iron. The heating element is 


irons and_= similar 
types of electric appliances 
are usually die cast 
aluminum rather than trom zinc al 


loys largely because aluminum ts an 
: ' 


excellent heat conductor and is not 
dversely attected by the temperatures 
to which the metal is normally sub 


jected in service. This temperature 
point where zinc alloys 
begin to soften and lose their strength. 
One of the simplest ways to incor 
porate the heating element into aq 

pliances of this type is to use them as 
inserts and cast them in place. This 
method is followed in the waffle iron 
here illustrated. The location of the 
heating element is revealed by the 
ridge of metal which is cast partly 
around it. 

In the X-ray photograph it is seen 
still more clearly how the heating ele- 
ment is disposed within the die cast 
ing. This element consists of nickel- 
chromium wire wound into a_ helix 
and embedded into a dielectric con 
sisting of magnesium oxide packed 
closely around it. When so packed, 
the oxide of magnesium is a fairly 
good heat conductor and, of course. 
is not affected by the 1100-deg. F. 
temperature of the molten aluminum 
when the latter is cast around it. The 
heating element is placed in the di 
before the molten aluminum is in 
jected and the latter flows around the 
insert under the high pressure exerted 
by the die-casting machine. This pres 
sure, in addition to that resulting 
from contraction of the metal when 
it freezes and cools, insures good con 


tact hetween the element and the cast 


an insert, die-cast in place. Not only is the element 
protected against all possible damage, but an unusually 
good contact is assured between element and metal 





[_OCATION of the heating element is 
revealed by the ridge of metal 


above (left). The X-ray photo at the 
right shows more clearly just how the 
heating element is disposed. The ele- 
ment is placed in the die before the 
molten aluminum is injected. The 
molten aluminum flows around the insert 
under high pressure. Terminals are 
brought out through the walls of the 
die casting 


ing and facilitates the subsequent flow 
of heat from the element into the cast- 
ing im service. 

The terminals of the heating ele- 
ment are brought out through the wall 
of the casting as shown. They help to 
support the element when it is placed 


in the die prior to casting. 


Business Up to Now 


we has happened to business 
since 1881 is shown in the ac- 
companying chart compiled by the 


4 } 1 -y 
Cleveland i rust 


Company. = Just 


What 1933 will brine is something 





A 


ee 
} | 


the experts do not choose to predict. 
It is the general opinion of these ex- 
perts, however, that the low point ot 
the depression was reached last July 
and that from that 
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The Rise and Fall of American Business Since 188] 
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Although a heating element cast in 
place in this manner cannot be re- 
placed without furnishing a new cast- 
ing, in the event that it burns out in 
service, it can be so proportioned that 
the chance of such failure is not likely 
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to occur during the normal life of the 


eral trend will be upward. There 
will be set-backs, they say, but these 
will be temporary. Up to now they 


have been right. One thing there is 
no doubt about is that sentiment is 
reatlv improved. Lone faces are dis- 
OTr@atly 1 rove ong tac \ l 
1 rv < eTy 
pe l lv WIV? € 
















N order to properly present and 
set forth the many beneficial 
points, both mechanical and com- 
mercial, in favor of this sturdy, sim- 
ple and economical construction, it 
may be well, for the sake of com- 
parison, to make a few brief retro- 
spective remarks as follows: 





F Ic. 1. The old model of syn- 
chronous machine was stacked 
like this. The laminations were 
stacked on long, threaded bolts 


Some years ago, in order to ob- 
viate the conventional box frame con- 
struction for slow speed, engine type 
synchronous machines, the writer de- 
signed a stator construction using 
two identical frame ends and hav- 
ing the stator core stacked on bolts 
jig-drilled in these frame ends. See 
Fig. 1. The stator core was com- 
pressed by tightening up the bolts 
after the other frame end was as- 
sembled over the stacking bolts. See 
Fig. 2. Reaction or jack-bolts were 
used at the outer periphery of the 
frame ends in order to keep the two 
frame ends parallel and prevent the 
stator core from flaring out at the 
gap-bore. See Fig. 3. The coil 
guards were then assembled over the 
stacking bolts and Fig. 4 gives a 
view of a complete stator using such 
a construction. 

Although such a construction af- 
forded much more flexibility at re- 
duced pattern cost, there still re- 
mained several undesirable features 
both as to economy of production and 


design. 
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Welded Construction 
Cheaper and Better 


By Theo. Schou 


Consulting Enginee 
U ALUIT TS PISIIeer, 


Fairbanks-Morse & Co 


STEP-BY-STEP description explaining just 

how a synchronous motor was redesigned 

for arc-welded construction. Not only was the 

result a better product, but cost of production 
was reduced about thirty-seven per cent 


First, it was rather hard and a 
slow process to stack the stator lami- 
nations over the threaded end of the 
stacking pins. It was a tedious job 
as a clearance of only .003 in. could 
be allowed between the punched hole 
in the stator laminations and the 
stacking pins in order to prevent ex- 
cessive staggering of the laminations. 

Second, the electrical clearance be- 
tween the stator coils and ground was 





IG. 2. The stator core was 

compressed by tightening the 

bolts. Reaction bolts were used 

at the periphery to keep the 
frame ends parallel 


seriously handicapped by the bolts 
and nuts; especially so for high vol- 
tage machines having deep stator 
slots and shallow depth of core be- 
hind the slots. 

Recently the writer has been able 
to overcome these undesirable fea- 
tures and greatly improve the design 
both from an economical and techni- 
cal standpoint. 

Arc welding made this possible and 
by doing away with the bolts, nuts 
and threads a very strong, desirable 


and economical construction was cre- 
ated known as “The Boltless, Nut- 
less and Threadless Construction.” 
With this construction the core is 
stacked on threadless short pins. See 
Fig. 5. The jig-drilled holes in the 
frame and for receiving the stacking 
pins are counterbored on the outside, 
see Fig. 6, and a “Rivet head” is 
welded on to the imbedded end of the 
stacking pins. The reaction pins 
have no nuts or threads but are pro- 
vided with a shoulder and the ends 
of these reaction pins are also welded 
in a similar way as the stacking pins. 
In order to compress the stator 
core to the desired core length, the 
other frame end is assembled over 
the free ends at the stacking and re- 
action pins and by means of a 
hydraulic compressing jig, the core is 
compressed until the loose frame end 
rests on the shoulder of the reaction 





IG. 3. The reaction bolts also 
prevented the stator core 
from flaring out at the gap-bore 
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pins. Before the pressure is relieved 
the free ends of the stacking and re- 
action pins are “head-welded.” 

Fig. 7 shows the stator core com- 
plete and ready to receive the stator 
coils. Fig. 8 shows this stator com- 
plete wound for 3-phase, 13,200 volts 
and it should be noted and appre- 
ciated that no bolts or nuts are en- 
dangering the stator coils. Fig. 9 
shows the complete stator with coil 
guards of the welded construction. 

It should also be noted, which can 
be seen in Fig. 5, that both the tooth 
retainers and the vent plates also are 
of the welded construction. There is 
not a bolt, a nut, a thread or a rivet 
in this construction. It is stronger, 
lighter and less expensive than the 
first construction discussed which em- 
ployed bolts and nuts. Although the 
saving in actual labor and material is 
quite an item, the main feature of the 
new construction is clean cut sturdi- 
ness together with the desirable ab- 
sence of protruding bolts and nuts. 


Although this construction was not 


F Ic. 4. Over the stacking bolts 
the coil guards were assem- 
bled. This is the machine that 
was redesigned for arc-welded 
construction 


itrira 
HS es 
ty - 





IG. 5. The new welded con- 

struction is known as_ the 

boltless, nutless and _ threadless 

construction. In this design the 

core is stacked on threadless 
short pins 
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perfected before late in the fall of 
1930, it has rapidly gained popular- 
ity and we feel now that it constitutes 
one of our best selling points. 

Due to these splendid features in- 
herent in this new boltless, nutless 
and threadless construction, it was de- 
cided to incorporate this construction 
feature in other types of synchronous 
machines and also to adapt same for 





F Ic. 6. The jig-drilled holes in 
the frame and for receiving 
the stacking pins are counter- 
bored on the outside and a rivet 
head is welded on to the im- 
bedded end of the stacking pins 


larger induction motors and direct 
current machinery. 

In December, 1930, the first 
bracket type synchronous machine 
was under construction, which super- 
seded the old conventional type. This 
new construction is far superior as 





1G. 7. Stator core complete, 
ready for windings. To com- 
press the stator core to the cor- 
rect core length, a_ hydraulic 
compressor jig is used 


to design, flexibility and cost of pro- 
duction. 

In the early summer of 1931 this 
new boltless, nutless and threadless 
construction was applied to a totally 


enclosed three bearing synchronous 
motor, arranged for chain drive. A 
cast frame closure ring substituted 
the reaction pins in this case. 





IG. 8. Stator completely wound 

for 3-phase, 13,200 volts. 

No bolts or nuts protrude to en- 
danger the stator coils 


An actual comparison of welding 
and casting costs was made on an 
induction motor rotor of average 
size. This will form a fair basis for 
estimating the savings made with the 
new type of construction. 





F Ic. 9. Completed stator with 
coil guards, also of welded 
construction. Compare this ma- 
chine with that shown in Fig. 4. 
The construction cost of the 
welded machine is about 35 per 
cent less than the former type 


The saving in labor is small, as 1 
to be expected, but the saving in ma- 
terial is considerable when straight 
pins are substituted for threaded 
bolts, butts and lockwashers; and as a 
result the total cost is decreased about 
37 per cent, which is a very sub- 
stantial saving. 


wm 


However, when the 
old box type of frame was super- 
arc-welded con- 
struction, the actual saving amounted 
to much more, as the expense of pat- 
tern, pattern storage, and foundry ex- 
pense was greatly reduced. It also 
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seded by this new 
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-c-welded ci ynstruction has re- 


TRENDS 


LECTRIC power production has halted its down- 


ward trend. 


but by no means least, 


Manufacturing in general and 
electrical manufacturing in particular have shown 
some “up” movements during the past few months. 
The low point of production took place last July. 
Certain branches of the electrical manufacturing 
industry have done well even during the depression. 


consideration 
that this new type of construction has 
to step up delivery 
which has resulted hates 





Arc-Welded Construction Saves $10.08 
Old Cost Construction 


New Welded Construction 


$13.02 Labor $12.67 
Material 14.72 Material 4.99 
this Total $27.74 Total $17.66 





sulted in a far superior product, 


IG. 10. The tooth where coil break-downs and_ subse- 
retainers and the quent field service charges have bee 
vent plates are also of ae sevice teactaienone %~ selina Sadan 
welded construction. brought down to a minimum, for in 
There is not a bolt, a this new product there are no pro- 

nut, a thread or a rivet 4 ; 
is thle endian truding bolts or nuts for the coils to 


rub against. 





Electric refrigeration, for example, and the electric AVERAGE DAILY 


clock industry. New things are “taking hold” 


i 
OUTPUT IN MILLIONS OF NW HOURS 
ADJUSTED FOR SERSONAL VARIATION 
ite Niece wel ast Rae en es 
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Drop in Electrical Manufacturing 


Data just published by the U. S. Bureau 
of the Census shows the value of electrical 


umber 
Sold 
= EEGORBRUGEUGERD SOUREREE A machinery, apparatus and supplies manu- 
ci || 
WET EET AA \ 1 as follows: 
PET TTT TT TTT A 


PTT TN TTT TT TT 


factured in 1931 to be nearly 50 per cent 
below 1929. Totals for 1931 are made up 





Insulated wire and cable 120,632,610 


PTT TTT A TT | | Motors (except fan motor) 


MET AAT TY 


and motor parts and sup- 


Batteries and battery parts 


TOCCATA TW OE cantar tans 94,707,742 
ene i 





























SG HOS: ieee oe Sas 95,945,271 
Incandescent filament lamps, 
X-ray tubes, etc........ 70,426,394 
Industrial, commercial and 
household apparatus .... 67,760,433 
Switchboards, circuit breakers 
and switches ..... . 44,283,200 
Transformers, induction volt- 
age regulators, and re- 
T - MNES Sik ieee een . 42,709,918 
| Generating apparatus and 
WME sess Avec col screens 33,951,086 
rsa e ads 5 Conduits and fittings...... 29,082,516 
ee ie x Ignition ratus for in- 
a" © gnition apparatus fo 
ccommun Setal Seles Henschel Mastele Weteigesntors ternal-combustion engines. 27,805,983 
slanitiiisiait es of Household Electric Refrigerators by Member Companies Refrigeration Division, National Electrical . * 
Manufacturers Association. Measuring instruments, me- 
| ——— 1930 ———_—_| ———_ 1931 ——_ | ——_- 1932 —__- | ters, relays ............. 22,674,488 
Control apparatus ........ 22,159,126 
: sini ie Wiring devices ........... 21,750,099 
Three-quarters of a million household companies holding membership in the Re- Electrotherapeutic and elec- 
electric refrigerators were sold during the frigeration Division of NEMA. These are tromedical apparatus .... 9,060,690 
first nine months of 1932, according to the as follows: Frigidaire, General Electric, Electric fans ...........-. 8 648,690 
estimate of F. M. Cockrell. Kelvinator, Leonard, Norge, Servel, Grigs- Fuses and fuse blocks..... 7.741381 
Nearly six hundred thousand, or 80 per by-Grunow, Westinghouse, Copeland, Uni- Miscellaneous electrical 
cent of the total, represents sales of the versal Cooler and Trupar. SORE os cikvccsiees 260,486,086 
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l has been stated by one of keng 

land’s best known engineers’ that 

“the general dimensions and. ar- 
rangements of the various individual 
parts of the (electrical) plant are 
virtually settled by insulation consid 
erations’ and, further, that “it is not 
surprising to find that insulation now 
constitutes the limiting feature pre- 
venting a more widely adopted rais- 
ing of voltages.”” To some, this may 
sound preposterous, but, nevertheless, 
itis true. The statements were made 
with reference to the marked tendency 
during the past ten to fifteen years to 
increase transmission and distribution 
voltages to the extent that now 220 
KV overhead and 132 KV_ under- 
ground transmission lines are com- 
mercial accomplishments. It is to be 
regretted, however, that a correspond- 
ing advance cannot be claimed for the 
quality, development and 
ment of insulating materials in gen- 
eral. 


1prove- 


I 


ene \TION is the weakest con- 
stituent of the electrical machine or 
system. The life of electrical ap- 
paratus is the life of the insulation. 
The life of the insulation is dependent 
upon its chemical constitution and its 
microstructure. Chemical constitution 
and microstructure, in turn, are de- 
pendent upon the nature of the mate 
rial and in great measure upon the 
methods of preparation; they are, in 
varying measure, affected by chem- 
ical, mechanical and electrical forces. 
The degree to which they are affected 
depends entirely upon the nature and 
inherent chemical and physical prop- 
erties of the dielectric. Therefore, it 
is quite evident that improvement in 
the quality of insulating materials de- 
pends upon the development of meth 
ods for controlling these properties, 
the formation of a chemical founda- 
tion on which to build insulation 
stability, and a knowledge of the exact 
behavior of dielectrics under mechan 
ical and electrical stresses 

The dielectric problem is a scien 
tific one demanding the cooperation of 
the chemist and physicist with the 
electrical engineer to aid him in secur- 
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arnished Cloth Insulation 


_— an unusually comprehensive series of articles 


on varnished cloths and varnished cloth tapes for use 


in electrical insulation. The author, an outstanding author- 
ity in this field, discusses the subject in considerable detail. 
The articles will be found replete with charts, curves and 


tabulations containing a wealth of technical information 


By Victor A. Ryan 


Chairman of the Varnished 
A > 


he +) 


wuform 1n- 
sulating materials of greater stability 
under high voltage stresses. The 


ing his object, namely, 


greatest aid to an engineer in his de 
velopment work is knowledge and 
information concerning the methods 
of production and the important prop- 
erties of dielectrics and their cor 
stituents. Unfortunately, the 
ature is meager and there is very 
general information available on the 
large variety of insulating materials 
used in modern electrical work. Con- 
sequently, any information, no mat- 
ter how general in nature, concerning 
a specific dielectric must be consid- 
ered a valuable contribution. The 
author has selected a type of insulat- 
ing material on which there is pos- 
sibly the least available information, 
namely, Varnished Cloth, and will 


give as much information as an article 
of this kind permits on its manu- 


facture and properties 


Varnished Cloth, as the name implies, 
is a cotton cloth which has_ been 
properly treated for insulating pur- 
poses and coated with multiple layers 
of baking insulating varnish. Var 
nished Cloth is possibly better known 
in the Trade as Varnished Cambric. 
having been so called for a great 
many vears. The term Cambric how 
ever signifies a particular finish which 
is applied to cotton cloths differing 
from the usual finish in that the cot 
ton so treated resembles linen to a 
great extent. The Cambric finish ts 
very smooth but comparatively. stitf 
The stiffness of the finish limits its 
use to a certain extent. It cannot be 
used to best advantage in all instances 
where Varnished Cloth is required 


for insulation \ finish decidedly 


softer than Cambric is far more suit 


Cloth and 


AA 


able for general uses, especially tot 
insulating irregular shaped conduc 
tors. The great majority of engineers 
prefer the term Varnished Cloth, as 
it is more general in nature and in 
cludes all the finishes used for insula 
In addition to Varnished 
Varnished Cloth 


known as Varnished Muslin, Empire 


tion work. 
Cambric, s also 
Cloth and sometimes is erroneously 
called Varnished Linen. Linen is 

used at the present time in the prepa 


ration of Varnished Cloth. 
The cotton cloth used in the manu 
facture of Varnished Cloth must b« 
of the finest quality and purity and 
must mechanical 
strength. 
As it comes from the 


possess high 


loom thi 
woven cloth contains certain natura! 
impurities such as cotton wax, pectin, 
etc., and the 
sizing matter and other objectionable 


warp threads contam 


ingredients. It is quite evident that 1n 


order to produce a Varnished Cloth 
of the best quality, the | le 


must have the impurities removed by 


asic cloth 
a suitable finishing process 1n order t 
render the cloth as free as possible 
from failures. 


The Cloth Finishing Process 1s one in- 
volving a number of diversified pro 
cedures, as may be seen from the 
Graphic Representation in Fig. 1. The 
woven cotton cloth as it comes fron 
the loom is known as “Gray Goods.” 
In this condition it is not suitable for 
use in the manufacture of Varnished 
Cloth for the reasons given above and 
for the additional reason that the sur 
face contains a considerable amount 
of fuzz or nap which must be removed 
before the furthe: 
processed, otherwise, a rough cloth 


cloth can be 


results containing defects which 
would invariably result in electric 
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Grey Cotton Cloth 
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Sewed Seam | 
Bias Cut Cloth Strarght Cloth 


Seamless 
Finished Cotton Cloth- 


Cloth Finishing Process 





IG. 1. Ordinary gray cotton cloth 
must be put through ten processes 
before it is ready for varnishing. 
Each process is discussed in the text 


failure. The nap is burned off by 
what is known as the Singeing 
process which involves passing the 
cloth at a high rate of speed between 
direct gas flames. In this process, 
great care must be exercised to con- 
trol the temperature of the flame as 
any excess heat will tender the fibre so 
that it will be worthless from a 
mechanical point of view. 

The process following the Singeing 
is one of Desizing, to remove the 
original sizing materials, impurities 
and the like. The Desizing is carried 
out in large boilers known as Kiers, 
the cotton being boiled in a weak alkali 
solution under pressure. This Process 
removes all the original sizing and the 
inpurities. 

The next step in the process is that 
of Souring which involves running the 
cloth through a weak solution of 
Sulphuric Acid in order to neutralize 
the alkali left in the cloth. After Sour- 
ing, the cloth is thoroughly washed 
several times with clean soft water 
in order to remove all traces of acid- 
ity. It is quite essential that the cloth 
be neutral, otherwise rotting of the 
fibres may take place due to the traces 
of acid left in the cloth. After the 
cloth is washed to neutrality, the ex- 
cess moisture is expelled by drying. 

The next step in the process of 
finishing is that known as Starching 
and is one in which there is at the 
present time considerable difference 
of opinion. Many persons maintain 
the idea that the cloth should be pro- 
tected with starch dressing before 
varnishing, in order to protect the 
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cotton fibres from the action of any 
organic acids liberated during the 
baking of the varnish employed. 
Others maintain that the starch treat- 
ment results in a dielectric consisting 
of two films of varnish separated by 
a layer of cloth and starch which is 
susceptible to absorbing large quanti- 
ties of moisture. They rather prefer 
to allow the varnish to permeate right 
through the cloth in order to effect a 
high degree of impregnation which is 
claimed to result in higher moisture 
resistance. This matter will be dealt 
with later on in the article. 

When the Starching operation is 
used only pure starches, as for in- 
stance, those prepared from potato, 
wheat, and corn are employed. Suit- 
able softening agents of a dielectric 
nature are mixed with the starches to 
impart softness and smoothness to the 
goods. The usual type of softeners 
such as sulphonated oils, alkali-oil- 
emulsions, and the like, are not suit- 
able for the reason that they decom- 
pose during the subsequent baking 
operation. The best softeners are the 
mineral waxes such as paraffin and 
ceresin, although in some instances 
Japan wax and other vegetable waxes 
are used. The waxes in their natural 
state do not mix uniformly with the 
starch solutions and for that reason 
are liable to produce unevenness in 
the finish. In order to offset this 
tendency, solutized waxes are em- 
ployed. These waxes are miscible 
with water in all proportions forming 
permanent emulsions and do not de- 
compose on the application of heat; 
consequently they distribute them- 
selves uniformly throughout — the 
starch mass. 

A starch solution containing a 
proper softener is applied to the cot- 


cloth is sprinkled with water and al- 
lowed to stand until the moisture has 
evenly distributed itself throughout 
the mass. This moisture treatment 
renders the cloth susceptible to the 
following operation which is known 
as tentering. At this point in the 
process the cloth has increased a cer- 
tain amount in length and decreased 
in width. The warp threads, which 
run in the lengthwise direction, have 
had all excessive elongation removed 
in the treatment but the filling threads, 
which cross the warp threads at right 
angles, have shrunk a certain amount 
and for that reason possess a com- 
paratively high degree of elongation. 
The tentering operation removes 
elongation from the filling threads by 
pulling them out to their maximum 
length. This also has a tendency to 
produce an even cloth. 


HE next and final process of Cloth 

Finishing is that which is known 
as Calendering which simulates iron- 
ing ona large scale. The cloths are 
calendered in order to impart a glossy 
and smooth finish to the cotton so that 
a continuous film of insulating var- 
nish will result in the subsequent var- 
nishing operation. This guarantees a 
uniform insulation. Heavy calender- 
ing, however, should be avoided for 
the reason that it will bruise the fibres 
and weaken the tensile strength and 
other mechanical properties of the 
cloth. After the cloth is calendered it 
is ready for the Varnishing Operation 
provided straight cut varnished cloths 
are desired. For many uses however, 
as will be explained later, bias cloths 
are more suitable. Bias cut materials 
are produced in two types, namely, 
sewed seam and seamless. 

Sewed seam bias is produced by 


O have a full appreciation of varnished cloth for electrical 

insulation, it is necessary to know how the cloth is made 

as well as to have a tabulation of its physical and electrical 

properties. The author gives both. Fig. 1 and the text explain 

exactly how the cloth is prepared for the varnish. Fig. 2 gives 
the properties of finished cotton cloth 


ton on what is known as a mangle. 
The cloth is passed through the starch 
solution and then between a set of 
squeeze rollers in order to force the 
starch well into the fibres and remove 
the excess from the surface of the 
cloth. After starching, the water is 
again expelled by drying. 

After Starching and Drying, the 





cutting the calendered straight cloth 
at an angle of from 30 to 60 degrees 
to the warp and restitching the sel- 
vages so that the filler is at the corre- 
sponding angle to the length of the 
restitched roll of cloth. In sewing, a 
butt joint using a zigzag stitch or a 
lapped joint with a double straight 
stitch is usually employed. The dis- 
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advantage of the sewed seam is the 
presence of joints every so often in 
the material. This disadvantage is 
obviated by the use of seamless bias. 

In the preparation of seamless bias, 
the Gray Goods are obtained in the 
form of a woven tube 


known as pillow tubing. 


generally 
In finishing 
the pillow tubing, the same procedure 
is followed, as for straight cloth, from 
the singeing to the starching and dry- 
ing operation. After starching, the 
sprinkling and tentering are omitted 
and the seamless bias is formed by 
cutting the continuous woven tube to 
produce an unbroken length of cloth 
with all the threads on the bias. After 
cutting, the seamless bias cloth is sub- 
jected to calendering in order to im- 
part the usual smooth finish. 

The kind of cotton cloth used in 
the manufacture of Varnished Cloth 
depends upon the thickness desired 
and the use for which the insulation 
is intended. For Varnished Cloths up 
to O15 in. in thickness, calicoes or 
print cloths are usually employed, 
while for hetween the 
limits of .016 in. and .020 in., heavy 
sheetings are generally used. 

The cotton cloth 


thicknesses 


functions as a 
carrier for the varnish and imparts 
mechanical strength to the finished in 
sulation. The mechanical strength of 
the cloth depends upon the size of 
varn used in its manufacture and, in 
a great measure, upon its construc- 
in other words, upon the 
| threads in the warp and 
filling. The construction or “count” 
of cloth is stated in terms of “threads 
per inch” for the warp and _ filling 


How to Select 





Gray Cloth FINISHED COTTON CLOTH Used for 
Varnishing 

Count Thickness Count + 2 ion er to Final 

in s/men = "VU Thickness 

Wart Fill Inches Warp Filler Warp Filler of 

96 100 .00325 104 97 46 28 004” to .007” 
72 68 .00375 78 65 50 24 005” “ .007” 
68 72 .0040 74 69 44 24 005” “ .015” 
64 60 .0040 69 57 40 20 008” “ .012” 
80 80 0045 87 77 47 34 010” “ .015” 
60 56 .0055 65 53 55 30 016” “ .020” 
48 48 .0070 52 45 62 25 016” “ .020” 





F IC. 2. Construction of gray cloths and the corresponding properties 
of the finished cloths that are most generally used in the manufac- 


ture of varnished cloths. 


Cloths for insulation purposes should not 


contain more than 4 per cent moisture and volatile matter. See text 
for other requirements 


separately. In the finishing process, 
the cloth elongates in the lengthwise 
direction and shrinks in the crosswise 
direction ; hence, there is a change in 
the number of threads per inch re- 
sulting in a finished cloth having more 
warp threads and less filling threads 
per inch than the gray goods from 
which it was prepared. There is also 
a change in thickness and mechanical 
strength due to the finishing opera- 
tion; the author has, in over a hun- 
dred tests, observed that there is an 
average reduction of 50 per cent in 
the thickness of the cloth; an increase 
of 20 per cent in the tensile strength 
of the warp, and a decrease of 12 per 
cent in the tensile strength of the 
filling 

Fig. 2 shows in tabular form the 
construction of Gray cloths and the 
corresponding properties of the fin- 
ished cloths that are most generally 


used in the manufacture of varnished 
cloths. 

In addition to the properties listed 
in the above table, finished cotton 
cloths for insulation purposes should 
not contain more than 4 per cent 
Moisture and Volatile Matter; the 
Ash Content should not exceed 1.0 
per cent and the Inorganic Acidity, 
calculated as SOs, should not exceed 
0.015 per cent. The amount of starch 
or sizing materials contained in the 
cloth depends upon the type of finish; 
the true cambric finish contains 11 
per cent to 14 per cent of size; the 
softer, or so-called insulation finish, 
7 per cent to 9 per cent, while the un- 
starched cloths will show, on analysis, 
1 per cent to 1.5 per cent. 

If cloths intended for varnishing 
are held rigidly to these requirements 
no difficulties will be encountered in 
the subsequent varnishing operation 


Electric Heating Elements 


Last of Three Art cles 


By Harold E. Trent 


UC 


Dracident Harold F Trent Comp 


N the first two articles of this series 
the author described and _ illus- 
trated small units used where 

space is limited, strip heaters, tubular 
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ACTORS governing the selection and application of 


radiation type electric heating elements. 


The first 


article of this series described strip heaters and small 
heaters. The second article described tubular, immersion 


r\ 


and cartridge types. The first article appeared in October, 


and the second appeared in December 


units, 1mmersion heaters, and cart- 
ridge type heaters. He also discussed 
the possibilities and limitations of each 
tvpe. In the present article the author 


describes the radiation type of elec- 
tric heating element and presents il- 
lustrations of a number of applica- 
tions for this type of heater. 
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IG. 1. Above—For heating 

air under pressure. Up to 
550 volts connected directly 

to the heating elements 


the heating element can be supported. 
When used in box type furnaces, the 
same structure is followed for the 
smaller furnaces, but in the larger ones 
separate insulators line the furnace 
wall supporting the furnace elements. 

The ability to utilize the actual sur- 
face inside the furnace is a point 
which is very much in favor of this 
type of heating element. Its forma- 
tion provides an element which has 
the lowest temperature differential in 
the strip itself, at the same time giv- 
ing a strong structural formation with 
low watts per square inch. There is 
also the ability to graduate the tem- 
perature differential by concentrating 
the unit at certain portions of the fur- 
nace. Although this element was first 
made for electric furnaces, it is con- 
venient for special work. The follow- 
ing illustrations describe typical appli- 
cations: 





IG. 2. Heating elements 
arranged for cylinder heat- 
ing. These units are supported 
on the under side of horizontal 
cylinders. This heater has a 
Kw rating of 30 at 440 volts. 
Insulator supports are of un- 
glazed porcelain 


For temperature up to 1850 deg. 
F., the radiation type element is the 
most satisfactory, and has been de- 
veloped along various lines in the 
form of wires, rods (round and rect- 
angular), tubes and strips. All of 
these different forms have been satis- 
factorily used for special purposes. 
A folded and 


from 


formed unit made 
strip nickel has been used 
for nearly every form of commercial 
heat treating furnace for temperatures 


up to 1850 deg. F., and in addition, 


has been used for heating kettles, air 
heating, baking ovens and for kitchen 
equipment. When used in round type 
furnaces, the refractory lining of the 
wall is provided with lips in which 
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IG. 3. For heating a pot or 

kettle. This form of heater 
can be used for temperatures 
up to 1200 Deg. F. It can be 
connected in series for 440 
volts, single phase or 220 

volts, two or single phase 





lig. 1—lor heating air under pres- 
sure. The complete unit in this appli- 
cation was mounted in a chamber 
through which air was passed. The 
large exposed surface area at the ele- 
ment adds to the quick response and 
closeness of temperature control. The 
limitation of temperature depends 
upon material used in the chamber 
and flues. Up to 550 volts can be 
connected direct to the elements. 
Fig 2 shows units arranged for 
cylinder heating. This bank of heat- 
ing elements forms a unit which is 
supported on the under side of hori- 
zontal cylinder, and in this instance, 
has a kilowatt rating of 30 KW at 
440 volts. The insulator supports are 
of unglazed porcelain, which will 
stand continuous heating and cooling 
without developing defects. While in 
this instance, it is only necessary to 
use a part section element, a complete 
circuit of elements can be applied 
where circumstances make this neces- 
sary. 
heating 
elements for heating a pot or kettle. 
The illustration shows a heater with 
two separate circuits. It can be con- 
nected in series for 440 volts, 1 phase, 


or 220 volts, 2 phase, open delta, or 
| | 


Fig. 3 shows 9 banks ot 


220 volts, 1 phase. The frame and in- 
sulator supports are representative of 
one form used for temperatures up to 
1200 deg. F. 
signed and composed to meet the re- 
quirements of the application. 

Fig. 4 illustrates a vertical muffle 
unit. Here it will be noted that the 
heating elements are supported on 1n- 
sulators inside an insulated casing, 
and are arranged so that the kettle 


The supports are de- 


can be easily removed. Casings of this 


IG. 4. Vertical muffle unit. 

The heating elements are 
supported on insulators inside 
the insulated casing. Thus the 
kettle can be easily removed. 
This unit can be made for 

most any size of kettle 
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sort can be made for practically any 
size of kettle, and for voltages up to 
440, suitable for three phase, accord- 
ing to the capacity of the muffle. This 
type of equipment is adaptable for 
various chemical process work and 
provides an efficient means for heat- 
ing retorts. The temperature can be 
controlled from the element chamber, 
and means are provided for support- 
ing suitable thermocouples. 

For high temperature work, Globar 
heating elements can be satisfactoril\ 
applied and illustrations show fur- 
naces which have been satisfactorily 
constructed for high temperatures. 
Fig. 5 is a vertical crucible type fur- 
nace. Fig. 61s a pusher type furnace, 
capable of operating at 2500 deg. F. 

Although heating elements have 
lescribed which adequately take 
care of a large number of applica- 


been ¢ 


tions, there are at times requirements 
which call for special heaters into 
which no standard form of heating 
element will adequately apply. 
may be best illustrated in regard to 
muffles in small furnaces which con- 


These 


sist of a nickel chromium wire wound 
directly upon a refractory tube and 
insulated on the outer surface. Such 
an application is shown in Fig. 7 
where the electric muffle is applied to 
the Olsen special extensometer and 
universal testing machine. 

A somewhat similar application is 
for the creep test for metallurgical 


laboratories. In some of the furnace 


1 


work, where the atmosphere must be 


IG. 8. Right—Another example 

of a special application for elec- 

tric heat; an electrically heated 

ring mold for wiping joints on 
electric cables 


IG. 9. Below—Electrically heated 

burning tool for burning holes 

through fabrics where position and 

the grade of material do not lend 
to ordinary cutting tools 
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controlled in comparatively small 
chambers, the tube which forms the 
chamber is also the electric heating 
element. In this case, a nickel chrom- 
ium tube is formed and the current 
passed through it so as to obtain even 
heating and a sealed chamber. 
Another example is the special ap- 
plication for electrical heating shown 


IG. 5. Right—High-tem- 

perature furnace making 

use of a Globar heating ele- 

ment. This is a vertical cru- 
cible type furnace 





in the unit heater, which consists 
practically of a blower or fan circulat- 
ing the air of a room through a heat- 
er. 


Phe thermocouple calibration fur- 





nace is another special application for 
a furnace which has a temperature 
range likely at times to go up as high 
as 2000 deg. I’. In this instance, the 
heating element has to be formed on 
the tube in order to obtain satisfac- 
tory results. 

Another is the electrically heated 






















































iG. 6 Left—A 

pusher type furnace 

capable of operating at 
2500 deg. F. 





iG. 7 

heating element for a 

muffle in a small furnace 

Nickel chromium wire is 

wound directly on a refrac 

tory tube and insulated on 
outer surface. 


Above — Special 


ring mold tor wiping 


joints on cables 
See Fic, &. 

Another is the electrically heated 
uurning tool for 
through fabrics where position and the 
grade of material do not lend them- 
selves to ordinary cutting tools. See 
Fig. 9. | 


1 
| 
t 


burning holes 
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HOSE who have not followed 
haoele recent developments in the 

die casting field are likely to be 
surprised when they discover how 
many new applications are being 
found for die castings in nearly all 
branches of the electrical industry. 
Most designers know in a general way 
that die castings are practically in- 
dispensable in certain types of appli- 
cations, yet they may easily jump to 
the conclusion that they are not use- 
ful in their own field when in fact 
they could be employed with material 
savings in costs of parts. 


HERE are several reasons for the 

wider use of die castings, among 
them being improvements in the die 
casting process, the development of 
superior alloys that overcome certain 
difficulties formerly encountered, and 
the more general introduction of 
methods of making and of using dies 
which frequently render the latter far 
less expensive than heretofore. It is 
often wrongly supposed that die costs 
make the production of parts not re- 
quired in lots of several thousand al- 
most prohibitive if die casting be at- 
tempted. The fact is, however, that 
some parts can be made in lots as 
small as 500 by die casting and still 
show a saving, die cost included, over 
any other method of production. 

By use of the “unit” system in 
which “standard” die holders are 
made to take quickly-interchangeable 
dies, it is now possible to employ 
relatively inexpensive single-cavity 
dies, whereas such dies were not 
economically usable formerly, because 
machines could handle only one die 
at a time. Today four or more dies 
may be used simultaneously and set- 
up of the die requires only a few min- 
utes. The dies themselves cost only 
a fraction of the former cost when, 
for most small pieces, only multiple- 
cavity dies could be used with satis- 
factory economy. 

In addition, by the use of high 
pressures, very thin sections can be 
employed and the weight of the fin- 
ished part can often be reduced so 
much that it readily competes with 
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Die Castings 


Some New Electrical Product Applications 


—* for decreased production costs and im- 
proved artistic appearance of electrical products have 


been the requirements that have, in many cases, demanded 


the use of die castings. Numerous examples of these appli- 
cations are illustrated and described on the following 


three pages 


By Herbert Chase 


an approximately equivalent stamp- 
ing. Many parts formerly stamped, 
in fact, are now die cast at lower cost, 
with less scrap, fewer assembly op- 
erations and sometimes with much 
improved appearance. Use of higher 
pressures sometimes improves certain 
of the physical properties of the al- 
loys employed and often makes for 
smoother finish. 

For reasons such as these, those 
who have formerly thought largely in 
terms of stampings, when designing a 
new product, now will do well to con- 
sider the possibilities of die castings, 
especially for parts of small size suit- 
able for production from a zine-base 
alloy. It does not follow, of course, 
that die castings will displace all or 
even a majority of stamped parts, but 
when economy in manufacture is 
essential, and stamping is being con- 
sidered, a competitive price should be 
secured also on a die cast substitute. 
Casting dies often cost much less than 
stamping and drawing dies for the 
same piece and, especially in the case 
of dies for zinc-base die castings, the 
upkeep cost is likely to be much less 
also. 


die castings are likely to effect 


iy is quite generally recognized that 
large economies in 


machine work, 
especially as compared to similar parts 
made from sand castings, but it is not 
so generally appreciated that they 
often effect also savings in tooling 
costs, and in decreased scrap. In sand 
tastings, for example, cylindrical holes 
usually have to be drilled and reamed, 
even when cored. Often this means a 
drilling jig and a reaming jig. With 
die castings, holes are usually cored 
very close to finished size and ac- 
curately spaced. If reaming is re- 
quired, no drill jig will be needed and 
the waste of metal is practically nil. 





Die castings have, in general, a 
materially thinner wall than the aver- 
age equivalent sand casting, and the 
allowance for machining, when re- 
quired, is less for the die casting. If 
plating is to be done, a properly made 
die casting will require much _ less 
erinding than a sand casting. It may 
even require less than a stamping or 
spinning if the latter have 
marks or other surface detects. 


draw 


BOUT 75 per cent of all die cast- 

Ings are made 
Uloys and these are available with ten- 
sile strengths in excess of 45,000 Ib. 
per sq. in., which makes them superior 
in this respect to most cast iron and 
many other sand castings. Wear re- 
sistance is also superior to ordinary 


from zine-base 


becomes a 
factor in parts such as gears which 


eray iron castings and 
are often die cast. The physical prop- 
erties of properly made zine alloys 
have been improved so that today they 
are satisfactory at all temperatures 
within a reasonable range and_ they 
also have higher impact strengths 
than certain of the older alloys. 
Another consideration which is be- 
coming of increasing importance in 
certain types of parts is that of im- 
proved appearance from an_ artistic 
point of view. Although die castings 
do not stand alone in this respect, it 1s 
often easier to produce beauty in ex- 
ternal form with die castings than by 
most other methods of manufacture. 
Even very fine surface decorations are 
faithfully reproduced in die castings, 
and with practically no maintenance 
costs on dies when zine alloys are 
used. Because of the higher tem- 
perature at which aluminum melts, 
heat-resistant steels are required for 
dies used with aluminum. Dies are 
therefore more expensive and mainte- 
nance charges on them are greater. 
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Domestic 


Appliances 


OME die-cast elec- 

tric refrigerator 

parts (left), and a die- 

cast lamp for pre- 

venting frost from 

forming on the auto- 

mobile wind-shield. 

Much hardware for 

electric refrigerators 

and water coolers is 

now die cast with 

pleasing decorative ef- 

fects. The large parts 

here illustrated are a 

compressor crankcase 

and cylinder head. The 
‘ small parts (upper left eo die casting for a 
eral, a ' : y are belt pulleys kitchen mixer, made almost 
le aver- L- Sees = aw in a single shot of the die casting 
: a : machine. Almost no machine work 
ind the : ee is required aside from tapping of 
len re- ; “ oo" = bolt holes and reaming of bushing 
ing. If Le ae é , seats. Thus die casting is said 

sai 5 ra oe greatly to reduce the cost 
ly made 

ch less 
It may 
ping or 
> draw 
. RNAMENTAL pieces for 


a sun lamp finished 
ELOW—Die-cast motor hous- without machine work by 


ing for a vacuum cleaner. Some m die casting. Almost the en- 
ne-base parts of this kind are cast of tire sun lamp is composed 
ith ten- aluminum, then polished instead ’ of zinc die castings. All 
O00 Ib of being plated. It is now —: hy : the smaller parts are made 


claimed, however, that it is , —— by what is known as the 
uperior cheaper to make these parts of " “unit’’ system of die cast- 
zinc, and that the zinc die cast- ing, a method making mul- 
ings can be made so thin that 5 tiple cavity dies unnecessary 
ear re- the weights of aluminum and 
rdinarv zinc parts are about the same 


lie cast- 


“on and 


mes a 

which 
il prop- 
* alloys 


lay they ICHT —Vacuum 
-ratures cleaner fan die-cast 
: she of magnesium alloy. 
1d they The foot casting is 
rengths made of aluminum 
s, : se alloy. This casting re- 
ode quires a collapsible 
1 1s be- A : core, but this reduces 
ance in % : the number of cleaner 
5 ak me. parts and of assembly 
ot 1m f : 
seal ‘ we operations required 
artistic 
castings 
ect, it 1s 
vy in ex- 
than by 
facture. 
ions are ; 
astinis a EFT—Zinc die cast- 
oe i ings make up a 
itenance ' large part of domestic 
ovs are 3 « clothes washers be- 
7 . a cause of their low cost 
- em- , > “ . 
er tet za > high strength and cor- 
1 melts, , : . ' rosion resistance. In 
‘red for 5 » . this case part of the 
ee are ; , “ motor housing is com- 
— ¢ s ae, ‘ bined with part of the 
mainte- ~ Sate gear case 


reater. 
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Die Cast 
Motor Parts 


IE casting has almost revolutionized motor con- 





























struction. It is a great aid to the machine de- 

signer who wishes to mold the motor into the design 

of his machine. By die casting, motor shells and 

functional parts of machines can be molded into 
single units 


reste 75 per cent of the 
weight of this 2,000 pound ca- 
pacity electric hoist is made from zinc 
die castings, including the motor hous- 
ing, end bell, rotor winding, motor sup- 
port and brake housing, as well as other 
brake parts, torsion spider, idler gear 
and gear frame, worm wheel, switch 
frame and switch wheel 





BOVE—Die cast end bell and 
housing for a motor. Also brush 
holders, bosses, stiffening ribs and 
other parts which could not be 
formed economically in any other 
way with adequate precision are 
readily die-cast as part of the unit. 
GQUIRREL-CAGE induction motor In some motors the shaft is allowed 
rotor for an electric hoist. The to run directly in the casting 
steel shaft and steel laminations 
as well as copper parts within the 
zinc form inserts around which the 
zine alloy is die-cast, making a 
single integral assembly. It is thus 
seen that elements forming a part 
of the electric and magnetic cir- 
cuit can be incorporated within 
a die casting 





BOVE—Many parts for 7 
electric fans, includ- | 

ing the base and motor 

housing have long been 

die-cast from zinc. More 

recently the possibilities 

of decorative effects have 

come to be appreciated 





Fp titges housing and end 
brackets for a gyroscope 
motor. Some 200 laminations are 
inserted in the die and cast in 
place. The die is so made that 
two different lengths of frame, 
with corresponding change in 
number of laminations incorpo- 
rated, are readily cast, thus facili- 
tating the production of motors 
of different capacity ratings 


EFT—Transformer cases 

with knockouts for 
conduit connections are 
now being die-cast from 
zinc. A stamping from 
steel for a part as deep 
as this might involve draw- 
ing difficulties and prob- 
ably much larger invest- 
ments in dies. It would 
also require rust-proofing 
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O those not familiar with the latest developments 
in die casting it is almost incredible what can be 
accomplished by this means. It is possible to die- 
cast holes so accurate that only a light reamer cut is 
. necessary. Surfaces can be die-cast so smooth that 


Se polishing is simple and inexpensive. Accompanying 


. illustrations and captions show in detail many of the 
d possibilities of this process 
0 


BOVE—Die castings 

used for electric 
clock frame. Accurate 
center distances for the 
gear train are readily 
maintained, and with mod- 
ern zinc alloys do not 
change size appreciately 
with ageing. Front and 
rear plates are stiffened 

with ribs 





_ few die-cast fan parts. The 
shapely base shows the decorative 
possibilities of die castings. It is evident 
that effects of this kind require some 
form of molding process. Somewhat sim- 
ilar effects are obtained in molded plastics 





BOVE—Die-cast parts 
of an electric orange 
juice extractor. The en- 
tire body casting is formed 
in a single “shot” of the 
die casting machine. After 


BOVE—No, it is not a stamping, as 
would be expected. It is a zinc- 
base die casting. This die casting aver- 
ages .035 in. or less in thickness. It 


rts for removal of the fins at the comes from the die accurate in size 

includ- die parting, the casting is and practically ready for lacquering. If 
motor ready for enameling this piece were stamped and drawn, 
been the face opening would -be scrap. Be- 
More cause of unusually low-cost production. 

bilities this clock is built to retail at one dollar 

's have 

eciated 





BOVE—Motor end bell and 
housing, die-cast of zinc 
alloy. Where the motor shaft 
does not run directly in the 
casting recesses for either plain 
or ball bearings are provided. 
Part of the housing for the 
driven mechanism is often die- 
cast as an integral part of the 
motor housing, thus saving as- 
sembly operations as well as 
minimizing the number of ma- 
chining cperations 


[RIGHT — Body and 
handle castings for 
electric drills, die-cast 
from aluminum to re- 
duce weight. It is now 
possible to die-cast 
zinc in such thin sec- 
tions that the weight 
advantages of alumi- 
num are largely offset. 
The interior of the 
handle is cored out to 
conceal wiring and en- 
close switch parts 
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How to Care for 


Standard Cells 


TANDARD cells should not receive severe jolts. 
restandardized every year or two. 


They should be 
Between times they should 


be carefully checked. They should not be overheated or undercooled. 
They should be kept out of the sun, and should never be checked with 


a voltmeter. 


If they are damaged, they should be sent back to the 


manufacturer for inspection. 


smict ~tanrn Fle 
Cne NS WwW eston Cie 


TANDARD cells are platinum- 

iridium bars that keep the volt 
standardized throughout the world. 
As shown by the accompanying illus- 
tration, the element of such a cell con- 
sists of a glass container made in the 
form of the letter “H”. The weakest 
point of this element, physically, is 
the horizontal “bridge” connecting 
the two vertical legs. These legs are 
partially filled with very heavy metals. 

Although these elements are well 
cushioned against shocks, they should 
not receive severe jolts. The “bridge” 
cannot survive harsh treatment. If 
the cell receives a severe jolt usually 
one of two things happens: it splits in 
two or cracks. If it splits in two, the 
cell is dead and won't function. If it 
merely cracks, however, it will still 
work, but won't be accurate. Which 
is one reason why standard cells 
should be checked frequently. If it 
is found that a cell is cracked, it 
should by all means be replaced, be- 
cause continued use will result in a 
serious source of error. 

It is imperative that standard cells 
be restandardized every year or two 
if 0.01 or 0.02 per cent accuracy is to 
be had. The E.M.F. of a standard cell 
slowly decreases as time goes on. To 
check them frequently is the advice 
of the Bureau of Standards. These 
cells may be restandardized by the 
Bureau of Standards, some testing 
laboratory or the cell manufacturer. 

Between times of restandardiza- 
tion these cells should be checked by 
the user. This requires at least two 
real standards, cells fairly recently 
certified. It is necessary to have two 
cells because of the possibility of one 
becoming inaccurate. All checking 
must be done by some potentiometer 
method. 
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By L. J. Seitz 


ctrical Instrument Co. 


Standard cells are built to with- 
stand considerable variations of heat 
and cold, but they should not be 
abused in this respect. A cell can 
stand all humanly bearable tempera- 
tures, but when the temperature gets 
near 50 degrees C, one electrode, con- 
sisting of cadmium amalgam, may 
change its state and, instead of being 
partly solid and partly liquid, as re- 
quired, may become entirely liquid. 

The effects of overheating and un- 
dercooling are usually only tempo- 
rary and the cell recovers its E.M.F. 
if allowed to return to a proper tem- 
perature for some time. To be sure 
that it has returned to its proper 
E.M.F., however, it should be 
checked against a cell that is known 
to be in good condition. 

If a cell has suffered a change in 
temperature, it should not be used as 
a standard again until it has returned 
to a uniform temperature. Likewise 
a cell should never be so placed that 
one leg is likely to attain a different 
temperature from the other leg. A 
cell should never be placed so that 
one leg is near a steam or refrigera- 
tor coil. Neither should the sun or 
a strong electric lamp be allowed to 


direct the major portion of their heat 
waves on either leg of a cell. 
Standard should never be 
tested with a voltmeter. The resist. 
ance of a typical voltmeter is about 
100 ohms per volt and the internal re- 
sistance of a cell is about 100 ohms, 
When a voltmeter is placed across the 
binding posts of a cell the reading is 
only the terminal voltage. It com- 
pletely ignores the voltage drop with- 
in the cell itself. Furthermore, while 
such a reading is being made, cur- 
rent is flowing through the cell, cut- 
ting short its life. 
To sum up: 


cells 


a standard cell can be 


used frequently, but it should not 
be abused. It should be kept at a uni- 





HE bridge across the “H” is 
the weakest point of a standard 
cell. If the bridge cracks slightly 
the cell's accuracy is gone. If it 
breaks, the cell’s life is gone. 
Constant checking is the only way 
to know that a standard cell is 
accurate 


form temperature. It should not be 
overheated. It should not be frozen 
or shaken up. It should be recerti- 
hed frequently. If it has been shorted 
badly or otherwise harmed, it should 
be sent back to the manufacturer for 
thorough inspection and test. 


Huge Potential Merchandise Demand 


CCORDING to a survey conducted by 

the Graybar Electric Co., there is a 
potential buying power of $40,000,000 in the 
United States. This survey was based 
on questions sent out to over 1100 of the 
company’s employees. 

In electrical equipment, the survey 
shows an estimated demand for refrig- 
erators of more than 8,825,000 units. 
Ranking next in demand were heating 
equipment, clothes washers, radios. 


According to figures based on the re 
plies from 1100 Graybar employees, the 
total deferred demand in this country 1s 
as follows: 


Numbers 
New Homes 3,096,000 
Automobiles 6,006,000 
Refrigerators 8,838,000 
Heating Equipment 1,494,000 
Washing Machines 4.986.000 
eee eee _.. 3,708,000 
Ironing Machines ........... 2,900,000 
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“All for Want of a Nail ——”’ 


RUE, stories with morals were more in style 50 years 


ago than now. But what better way is there to make 

a point, particularly if the story is a true occurrence, 
and one which might just as well have happened to your 
own product. 

A New Jersey householder, the owner of an electric 
refrigerator, had trouble with the thermostat. It was 
taken out and back it went to the maker. Shortly it was 
returned after adjustment and factory test. But still it 
failed to function properly. Again back to the factory. 


Again it was returned with the inspector's O. Kk. And 
again it failed to work properly. 

By this time two things were happening. First the 
owner’s faith in the refrigerator manufacturer for his 
choice of this make of thermostat was waning. And sec- 
ond his hitherto good opinion of the thermostat manu- 


facturer was should 


shattered. For, it be added, the 
householder is also an electrical publisher and he knows 
the good reputation of both these manufacturers. 

But it seemed unreasonable that the test and inspec- 
tion could have been faulty upon both occasions. So he 
did a little inspecting on his own account and found that 
the thermostat was quite correct in its functioning and 
was in the 
tests the leads had 
been clamped to the terminals of the thermostat itself 


probably had been all along. The trouble 


connecting cord—probably in the 


and not to the lead terminals, which accounted tor the 
GO: wh. stamp by the inspector. 

All for lack of a satisfactory accessory two reputa- 
tions were just about lost so far as this user was con- 
cerned. So often a manufacturer with an enviable repu- 
tation for a quality product will jeopardize that reputa- 
tion of many years’ standing by allowing his designer 
to “let that product down” through the use of inferior 
accessories of one sort or another—a wholly inexcusable 
procedure considering the admirable accessories on the 
market from which to chose. 


‘All for want of a nail a rider was lost.” 


9 5 § 


Versatility, an Electrical Asset 


nee TEEN years ago the Sci 

contest to determine what were the ten greatest 1n- 
William J. 
Wyman, a Patent Office examiner, was one of those who 


t 


participated. 


entific 


American held a 


ventions of the preceding twenty-five years. 


Ot his ten selections four were in the electrical field. 
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These four were the electric furnace ; wireless communi- 
cation; the induction motor of Tesla and the electric 
welding process of Elihu Thomson. 

Just recently, in the Journal of the Patent Office So- 
ciety, Mr. Wyman has reviewed his choices of nineteen 
years ago. He finds that with a single exception his list 
holds good. That exception is the cyanide process used 
in the extraction of gold. For it he would now sub- 
stitute a fifth electrical invention—the electron tube. 

Of course the tube was well known in 1913, but it was 
then conceived to be largely an instrument of use merely 
to the field of communication. Few, if anyone, foresaw 
at that time that it would prove the simple means of con- 
trolling multitudinous industrial processes. 

So, as this list of Mr. Wyman’s stands half of the in- 
ventions are electrical. But the significant thing about 
it seems to be that this newcomer in the list, the electron 
tube, is by no means confined to a few types of applica- 
tion, but cuts across all industry. 

From sorting cigars by color to elevator-stopping 
mechanism, and from the making of equivalents of half- 
tone printing plates to the control of smoke in flues con- 
stitute a wide range of usefulness for the electron tube. 
Few, if any, inventions can match the versatility of this 
device. 

The electrical industry has been fortunate in the versa- 
tility of its inventions. Therein lies no small part of the 
strength of the industry. 


5 5 $ 


About two years ago we heard a lot about a ‘“‘mod- 


ernization” program for helping us out of the depres- 


sion. Now it is a “rehabilitation” The same 


The first 

What’s 
place the earlier plan came 
too soon 1n the lite of the depression, but is not the 


program. 
kind of purchase is involved in each case. 
plan failed: the 


the difference ? 


second 1s getting somewhere. 


In the first 


» main 
difterence in the appeal 7 urge was, in effect, 
“please buv now to help us out of the woods.” Now it 


1s a selfish appeal to the pocket-book Practi yY it Says 
] + th : . 
you eve ig O€ ne est urge ces for 
1 » 
Mes VO ire certain ) eed tomo ) Reaso 
, Be ' 
enough tor getting behind the 
se 
° 
Editor 

















In each issue of ELECTRICAL MANUFACTURING there has appeared a large 
amount of material on motors and their application, on their control and on 





their repair. So, too, there have been included in the New Products Section and 


in the Patent Department other material on motors and their control. 


But all of 


this material prior to December, 1932, appeared throughout the book. Beginning 
in the December number this motor and allied material was grouped, as is done 
on this and the following six pages. 
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UDGING from inquiries made by 
ELECTRICAL 
readers during the past year, 

there is a growing demand for motors 


of one one-hundredth horsepower 
and less. It is apparent also from 
these inquiries that many of those 
who are investigating these very 
small motors are misinterpreting 


their field of usefulness. These ultra- 
fractional horsepower motors have 





With Built-in Speed Reducer 


Shaded pole induction motor, which, 
with its speed reduction will deliver 
a torque of two pound-inches 


been developed for certain fairly defi- 
nite purposes. They are fulfilling 
these purposes admirably. It is the 
purpose of this article to interpret 
briefly the field of application of 
motors of this type. 

The commonest type of ultra-frac- 
tional horsepower motor is the shaded 
pole motor. This is a motor that 
works on the induction principle from 
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“Fly Power’ Motors 


Aree description of the common types 
of ultra-fractional horsepower motors, 


and a discussion of their field of application. 


The size of motors of this classification are 


about one one-hundredth horsepower or smaller. 


They are mostly of the shaded pole variety 


a single phase line. Any motor work- 
ing on the induction principle re- 
quires a rotating field. In the case of 
the shaded pole motor, this is obtained 
by wrapping a copper wire or band 
around a part of the field laminations. 
It is out of the sphere of this article 
to discuss the technical details of how 
this “shading” of the field poles pro- 
duces a rotating field. Suffice it to say 
that it does, and that as a consequence 
the shaded pole motor makes use of 
«squirrel cage rotor. 

Thus the shaded pole motor is 
sturdy. There is no direct connection 
between the field winding and the 
armature. There are no automatic 
switches, hence no intermittent spark- 
ing, and no radio interference. The 
full-load speed of a typical shaded 
pole motor, operating on a 110 volt, 
60 cycle line, is 2200 rpm. This motor 
develops about 1/250th of a horse- 
power. This little motor can take care 
of many applications requiring a small 
light duty inexpensive motor, such as 
fans, heat regulators, moving picture 
projectors, and unit heaters. 

The principle limitation of the 
shaded pole motor is starting torque, 
which is low. A shaded pole motor 
cannot used an application 
where a starting torque of three to 
four times full-load torque is needed. 
This, however, is about the only lim- 
iting factor in the application of 


be on 


shaded pole motors for the ratings 
given. If high starting torque 1s re- 
quired, it will be necessary in nearly 
all cases to go to the series wound 
motor. 

The typical shaded pole motor 1s no 
larger than the palm of the hand. 
These motors can be furnished for 
either unidirectional or electrically re- 
versible rotation. They can be fur- 
nished for operation on any voltage 
between 10 and 230 volts, and for 
A. ©. to 60 


frequencies from 25 





Synchronous Motor for 
Time Control 


This motor, which measures 31/2 by 
2% by 1% in., has a built-in speed 
reducer with a ratio of 1800 to | 
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cycles. Special two speed models of 
these motors can also be furnished by 
the manutacturers. 

Most ot these small shaded pole 
motors are constructed of steel lami- 
nations, brass bearing plates with oil- 
and a 
rotor which is installed on a hardened 
shaft. T'wo-pole motors have a single 
field coil, wrapped with enamel-in- 
sulated wire. 


less bearings squirrel-cage 


These motors are also available in 
four-pole types. These are larger, 
slower and more powerful than the 
motors. These, too, are 
available in single and two-speed mod- 
els. The tour pole shaded pole motor 
of one manufacturer develops 1/100 
horsepower on 110 volts, 60 cycles, 
with a full-load speed of 1500 rpm. 


[t is provided with a large oil reser- 


] 
TWO-pole 


voir for continuous duty. This motor 
bracket that is easily 
adapted to flange mounting and can 


also has a 


be furnished either as a round frame 
motor or with a foot. This motor is 
designed primarily for such applica- 
tions as furnace blowers, humiditiers, 
small oil burners, 
ventilating units, air conditioning, ex 


haust 


hair dryers and 
fans, advertising devices and 
other applications where an induction 
motor of low power output is re 
quired. 

One 


Tw )-p le 


manufacturer is offering a 


shaded pole motor with 
built-in gear reduction. This consists 
ot a standard motor to which has been 
added a spur gear reduction. The unit 
will deliver a maximum torque of two 
pound-inches at approximately 100 
rpm. The input required is 37 watts 
or less, depending upon the model. 
This motor has 


been designed for 


such applications as slow-speed stir- 
ring machines, coffee grinders, display 
turntables, and the winding up of 
fairly heavy spring motors. The spur 
gear speed reduction mechanism is 
specially designed to provide quiet 
operation. ‘wo pinions and two gears 
are used, the pinions being of steel 
and the gears of laminated phenolic 
material. 

Another ultra-fractional 
horsepower motor that is now com- 


type ot 


mon is the small synchronous motor, 
used mostly for timing. These motors 
are used not only on clocks, but in 
time switches, relays, toys, electric 
novelties, and phonographs. Most of 
the manufacturers of these motors are 
electric manufacturers, who 
make motors for their own clocks. A 
few manufacturers, 


clock 


however, make 
small synchronous motors for resale. 
furnishes a 
motor with a built-in gear reduction 
unit of 1800 to 1. 
110 volts, 60 cycles, 
2 by 214 by 114 
all. Gears run in a sealed oil cham 


ber. This unit 


ne such manufacturer 


This motor oper- 
ates on and 
measures 3! in. over- 


is said not to require 





Hysteresis Motor 


Steinmetz is said to have discovered 
the principle of this motor more than 
thirty years ago. It is the first gov- 
ernorless, self-starting motor ever 
built for application of electric 
phonograph turntables 





Motor Driven Dry Shaver 


Inside of the “electric razor’ introduced about a year ago, 

showing the unusually smaller motor used to drive the clipper. 

This motor is manually started by the notched wheel shown 

near the clipper head. The motor operates on any 110-volt 
lighting circuit 
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Four-Pole Midget 


Larger and more powerful than the 


two-pole shaded pole motor. This 
motor develops 1/100th horsepower 
at 1500 rpm. at 110 volts, 60 cycles. 
This motor is used for furnace 
blowers, humidifiers, hair dryers, etc. 


periodic lubrication. The typical 
synchronous motor for timing appli- 
cations uses between 2 and 3 watts. 

A new and unusual type of syn- 
chronous motor is known as a 
hysteresis motor. In its present form 
it is applicable to phonograph opera- 
tion. It is said to be the first gov- 
ernorless type self-starting synchron- 
ous motor ever built for phonographic 
reproduction. It is a two-speed mot- 
or, developing about three-quarters of 
a watt. It is said that Professor Stein- 
metz discovered the principle of this 
motor more than thirty vears ago. 
The motor was first announced in the 
fall of 1932. 

An accompanying | illustration 
shows a motor driven The 
motor used is unusual in that instead 
of using a circular commutator, it uses 
a simple make and break mechanism 
that is actuated by the rotation of the 
motor. Of course the motor must be 
manually started. The notched wheel 
near the cutting head of the shaver is 
for this purpose. When the cover is 
placed on the shaver, this notched 
wheel extends through an opening 
The motor is starter by throwing the 
thumb smartly across this notched 


shaver. 


smallest motor ever built is 


ited to a Bavarian watchmaker. 


who was reported several months ago 


to have built a motor so small that it 
could be used to drive a wrist-watch 


from a batterv contained in the watch 
~aSeé. 


\lthough 


both series and universal 


are built in ultra-fractional 


motors 


S1ZeS, they are not discussed here be- 
cause these small sizes are exceptional 
rather than the rule. 

For a list of manufacturers of ultra 
motors see 


fractional horsepower 


- 
page 38 
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IG. 1. Electric hoist with rigid 

arm push-button control. This op- 

erates a magnetic contactor reversing 

single speed controller. Only the 

pilot current passes through the 

push-button station. Note how the 
two motors are balanced 


electric motor serves as the motive 
power of a machine, it pays to build 
the motor in. The fact that motors 
can be applied by the use of cumber- 
some brackets does not prove that 
they should be applied in this fashion. 
There are applications of motors in 
machines which practically require 
that the motor be built-in. In these 
cases the machine designer takes the 
motor into consideration early in the 
design and the result is a well bal- 
anced, efficient design. It is unfortu- 
nate that in so many cases the motor 
can be applied without being built-in, 
because the advantages of building 
the motor in are usually as great in 
one case as they are in the other. 
An example of an application in 
which it is essential that the motor be 
built-in as an integral part of the 
machine is the electrical hoist which 
is maneuvered by hand. In this case 
it is necessary that the mechanism be 
as light as possible. In order to make 
the mechanism light it is necessary 
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|: nearly every case in which an 


Building the Machine 
Around the Motor 


— motor-driven products have good design 
thrust upon them. Such products (hand oper- 
ated hoists, for example) are naturally single units 


and must be designed that way. Motors and con- 
trol can’t be just ‘stuck on.” They must be de- 


signed in. Such unity is to a machine design what 
plot is to a story 


that all metal be eliminated 
As a result the 
motor, in such applications is usually 
mounted on a casting which is an in- 
tegral part of the hoist, and which is 
also the motor end bell. It is, of 
course, take into 
consideration appearance and produc- 
tion Costs. 


excess 


from the design. 


also necessary to 
figures 1 and 2 represent 
electrical hoists that are well designed 
as far as the motor application is 
concerned. The motors are so care- 
fully molded into the design of the 
machine that it is hard to tell where 
the motor leaves off and where the 
hoist begins. 

It is evident that by designing a 
casting to serve both as motor end 
bell and as a functional part of the 
hoist, not only are production costs 
lowered but the hoisting mechanism 
is made as light as possible. 
fall in that 
machines which 


Electric hoists classi- 


must be 


fication of 
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designed for severe service. Unless 
the product is to be designed espe- 
cially for special applications (which 
is expensive) it 1s necessary to as- 
sume that the product will be used in 
almost any kind of condition. The 
hoist here illustrated was designed 
for operation in a damp location or 
in places where light acid fumes are 
present. Hoists of this kind are often 
used around pickling tanks in metal 
industries. 

Electrical machines that are de- 
signed for severe service under vari- 
ous conditions are naturally liable to 
servicing from time to time. A de- 
signer must take this servicing into 
consideration. The machine must be 
simple. It must be easily taken apart 
and put back together. The motors 
used should be standard if possible so 
that spare parts can be carried for 
them, and so that their cost will be 
as low as possible. 


IG. 2. A well-balanced 

design. Two motors, one 
on either side of the load. 
No weighty, unsightly 
motor brackets. Every cast- 
ing does full duty. The 
motors are the nucleus of 
the design, and they are 
molded into the machine 
so skillfully that the ma- 
chine is one unit. Note 
the pendant type control 

station 
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For the hoists here illustrated stan- 
dard high torque reversible motors 
are used. They are fully inclosed, 
have ball bearings and are equipped 
with built-in magnetic brakes. The 
magnetic brakes built directly in the 
motor frame eliminate the brakes as 
an extra piece of equipment, which in 
turn does away with the necessity of 
another mounting bracket. When 
these hoists were designed, it was 
known that they would be applied in 
an atmosphere where acid fumes are 
The designer took this into 
consideration early in the design and 
provided for motors with windings 
especially insulated for such service. 

The built-in brake is worthy of a 
It is de- 
signed to take effect instantly when 


present : 


few words of explanation. 


the current is shut off, thereby per- 
mitting of very accurate control in 
raising and lowering of the load. 
This brake consists of a disc firmly 
clamped between the end plate of the 
motor housing and a disc on the arm- 
ature shaft, by means of springs. 
When the current is turned on mag- 
nets are energized which overcome 
the spring tension and release the 
armature. has also been 
made for adjusting the spring tension 
to suit varying load conditions. 


Provision 


As regards controllers the hoist 


shown in Fig. 2 is known as the 
“pendant push button control” and 
that shown in Fig. 1 as the “Rigid 
arm push button control.” These con- 
trollers are of the 


type known as 


magnetic contactor, reversing, single 


speed. The pilot circuit current 
passes only the push button station 
and energizes the holding coil for 
hoisting or lowering when the appro- 
priate button is pushed. The load 
brake, as already explained, functions 
automatically with the magnetic con- 
tactor. The rigid arm is used to push 
the hoist along the monorail instead 
of pushing against the load carried 
by the hoist. Other hoists made by 
this company have pendant rope con- 
trollers which have single speed re- 
versing drum type controllers. These 
have a self-centering device to keep 
the drum in neutral position when not 
in use, and the brake works in unison 
with the operation of the controller 
All the electrical wiring in the hoist 


is protected bv flexible conduit. 


New Motors, Controllers, Drives 


Motor Reduction Unit 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. Gear reduction unit with a standard 
round-frame motor mounted directly on 





th 


the gear reducer housing. gears 
are employed. Standard speeds at the 
power take-off are from 3.02 r.p.m. to 380 
r.p.m. Bearings supporting the gear drives 
are ball or roller type. Lubrication is au- 
tomatic and continuous. Standard units 
are arranged for floor mounting, but the 
units can be supplied for wall, ceiling or 
vertical mounting. Motor types that can 
be supplied are standard squirrel-cage in- 
duction, wound-rotor, inclosed fan-cooled, 
explosion proof, 


Helical 


or direct current. 


Refrigerator Motor 


Brown-Brockmeyer Co., Inc., Dayton, 
Ohio. Motor for use on refrigerators and 
oil burners. This motor is equipped with 
a patented brush-lifting device which uses 
four brushes and insures a definite lift 
and return. The brushes are lifted 1/16 
in. and have automatic compensation for 
brush wear. It is stated that there is 
double assurance that these motors will 
not cause radio interference. 

An outlet box is built into the motor 
frame to house a terminal block which has 
dual voltage and an extra terminal. The 
latter serves as a medium in making a con- 
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For descriptions of new prod- 
ucts other than motors, con- 
trollers and motor drives, turn 


to page 58 
nection to attach a cord for a refrigerator 
cabinet light. 
The frame of the motor rests on two 


large rubber pads which run the full 
length of the frame, and the motor is sus- 
pended from four rubber grommets. 
Inough oil may be injected in the oil 
reservoirs at the top of the frame to last 
tor 18 months under operating 
conditions. 


normal 


Reversible Gear Motor 
Merkle-Korff Gear Co., 213 N. Morgan 
St., Chicago. Speed reduction unit with 
two-pole reversible motor; supplementary 
unit to a line of precision power reduction 





with 


units integral 
torque requirements. 

This unit is designed to start, stop and 
run in either direction under the control 


motor drive for low 


of the simplest switching means 
voltage is 115 volts, 60 cycles. Special 
units can be furnished for any voltage 
from 15 to 230 and for any frequency 
from 25 to 60 cycles. 

This unit operates at a full load speed 
of 1500 r.p.m. and a no-load speed of 
2600 r.p.m. The input is 38 amps. and 
20 watts. Either horizontal or right angle 
drives are available. The unit measures 
3 7/16 in. deep, 3 5/16 in. high, and 3 11/16 
in. wide. 


Standard 


Pressure Governor 


Consolidated Elec. Co., 474 Rosabel St., 
St. Paul, Munn. \ 
for the control of 


pressure governor 
motor-driven pumps, 





which is said to be extremely positive in 
operation within close predetermined limits 
and yet is not affected by pressure surges 
or temperature variations. It is known as 
an induction type pressure governor be- 
cause of the use of an induction type relay. 
This type of governor requires no cushion 
tank or needle valves. The only electrical 
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contacts to the mechanism are in a mer- volatile liquids, gases, or mixtures are 
cury pilot switch. stored, manufactured, used, or handled. 
The Model A. induction type pressure These switches are weatherproof as well 
governor has an adjustable operating range as being suitable for use in corrosive 
of from 20 to 230 feet of water with a atmospheres. 
minimum and maximum differential ob- The new devices consist of standard 
tained at any operating pressure of from General Electric magnetic switches with 
3 to 35 feet. special operating coils and special contact 
a tips for operation under oil, and an oil- 
immersed temperature overload — relay. 


Full Voltage Magnetic Switches 


General Electric Company, 
N. Y. Line full voltage 
switches 


of 





derwriters’ 


hazardous locations where 


built to the standards of the Un- 


Laboratories for industrial con- 
trol equipment for use in Class I, Group D 
inflammable or 


The enclosure is, in itself, explosion proof. 


Schenectady, Oil is used only to protect the magnetic 
magnetic switch and the overload relay against cor- 
rosive fumes. 

The switch and the oil-immersed over- 
load relay are fastened to the top cover 
and extend down into the oil. The relay 
can be reset by means of a button which 
extends through the top cover. Three 


threaded conduit entrances are provided in 


the top cover for connection to the line, 
motor, and remotely mounted pushbutton 
station. 

For use in connection with these 


switches, a push button station, also meet- 
ing Underwriters’ specifications, has | 
developed for remote control in Class I, 
Group D hazardous locations. 


een 


Compact Magnetic Clutch 


Magnetic Mfg. Co., Milwaukee, Wis. A 
magnetic clutch only 5 in. in dia. but de- 
veloping 500 Ib.-in. pull-out torque. It 
weighs 9% Ibs., and consumes approxi- 
mately 100 watts of power. The clutch is 
said to be simple in design, embodying few 





parts. Collector rings are located on the 
outside diameter of the clutch. The clutch 
has only one friction or wearing surface, 
and no moving parts. 


Flexible Coupling 
Co., 1114 W. Monroe 


Flexible coupling consisting 
the inner part consisting of 


Dd. Q 
St. 


James Mfg. 
, Chicago. 
of three 


parts, 





non-metallic material. There is claimed 
to be no backlash to this coupling. It is 
self-lubricating due to an oil reservoir in 
center member, filled at the factory 
with enough oil to last for several months, 
Provision made for refilling oil reser- 
voir without the use of special tools or 
moving of connected machines. 


the 


is 


Where Can | Get These Motors? 


To answer such a question on the part of the machine designers and 
others, specific types of motors, this classified list has been compiled 
as a part of this new motor section in the magazine 
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With Built-in Totally | Semi Splash Fan 
Speed Reducer Enclosed | Enclosed Proof | Cooled Vertical 
A B | Cc D E F 
| 
. "ie h ‘ ee — Watson-Flagg Machine Co., Paterson, N. J..........6..- A 
Split Phase (Small, Mostly Fractional Westinghouse Elec. & Mig. Co., East Springfield, Mass. BCDEF 
Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. cD W infield H. Smith, Inc., 10 "Eaton Street, Springville 
Black & Decker Electric Rtas NE NOD 6 n0s c's 0e oeasund A N.Y. cece eee e cece eee ee eer eereeseeeenscescees A 
_—— —— io, aoe ore cat Ohio St., Chicago, Ill.. A B C F 
oston Gear orks Sales Co., North Quincy, WER 0c 5 a's A ndenser Type 
Brown-Brockmeyer Co., 938 “ing ote 8 ae Dayton, Ohio. . Cc Condenser Typ 
Century Electric Co., 1806 Pine St., Louis, DNB ib ck ha F Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo. BCD F 
Diehl Mfg. Co., Trumbull & First te "ecient. N. J CD F Bodine Electric Co., 2268 West Ohio St., Chicago, Ill.... A BC F 
Electric Specialty Co., 221 South, Stamford, ee ABCDEF Boston Gear Works Saies Co., North Quincy, BESGE 2 is. A 
Emerson Electric Mig. Co., 2018 Washington Ave., St. Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio. Cc 
Louis, Mo... Sate kik sh mcs een ae wana sb ese bee ee ABCD F Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa....... C DEF 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa cD F Century Electric Co., 1806 Pine St., St. Louis, Mo...... e F 
General Electric Co., Schenectady, cas hau eenes ABC F Delco Products Corp., 329 East First St., Dayton, Ohio.. F 
Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass cD F Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N. J. cD F 
Howell Electric Motors, Inc., Howell, Mich hn ieee teemeew te Electric Specialty Co., 221 South, Stamtord, ee ee eos F 
Ideal Electric & Mig. Co. M: ae ee 0 ABCDEF Emerson Electric Mig. Co., 2018 Washington Avenue, St. 
Janette Mfg. Co., 556 West Monroe, Chicago, Ill........ A. Cc EF Oe, SE ee eee e es eer er rere Cp. *¥ 
Knapp- Monarch Co., Belleville, Il...” Sct Maute Osea taihaae st SD Fairbanks-Morse & Co., 900 South Wabash Avenue, Chi- 
Leland Electric Co., 1501 Webster Street, Dayton, Ohio.. c F RIAN iro Gag Ube Niro an Ae ew eae ee Ce ee een wee A CDEF 
Marathon Electric Mig. Co., 32 Island, Wausau, Wis.... BC F Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa. cD F 
Ohio Electric Mig. Co., 5904 Maurice Avenue, Cleveland, General Electric Co., Schenectady, N. Y........... _A . F 
Ohio $5180.00 eevee Sho ods 9 01860 Sis wien oo o.51\0'0's's.0.0/b/0:6's A CDEF Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass. cD F 
Reynolds Elec. Co., 2650 W. Congress St., Chicago..... A Cc F Howell Electric Motors, Inc., Howell, Mich Mens Fore hic usa BC EF 
Robbins & Myers, Inc., 1345 Lagonda Avenue, Springfield, Ideal Electric & Mfg. Co., Mansfield, Cai ee oak cae: ABC DES 
erie eN cre ahr AR conn ABCD FP Imperial Electric Co., 64 Ira St., Akron, Ohio........... cD F 
B. F. Sturtevant, 5 Devonshire St., Boston, Mass........ S F heen - ict, Co.. Payton: OMGes nics caves. cvs rgnacess c E 
Sunlight Electric Mfg. Co., 330 Dana Avenue, Warren, Leland Electric Company, 1501 Webster Street, Dayton, 
BRM eS eosin rare aici s sae brictine seks han hien gece C DEF ROM rele pee ER ce ie Set ee c Ee 
Wagner Electric Corp., 6400 Plymouth Road, St. Louis BCDEF Tous: Allis Co., Nilwacee, Wis icicic isc ccccvcamiccess S F 
Me AG ncn Ska huGaheuewn sok cae Matta ne ews BC D F Marathon Electric Mfg. Co., 32 Island, Wausau, Wis.... BC 
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With Built-in | Totally Semi Splash Fan | 
Speed Reducer Enclosed Enclosed Proof Cooled | Vertical 


C D 7 F 








































Marble-Card Electric Company, Gladstone, Mich......... A Cc E F Signal Elec. Mig. Co., Menomenee, Mich............006 Cc F 
Master Electric Co., 100 Davis Avenue, Dayton, Ohio.... AB C D EF B. F. Sturtevant, 5 Devonshire St., Boston, Mass...... cD 
Ohio Electric Mig. Co., 5904 Maurice Avenue, Cleveland, Wagner Electric Corp., 6400 Plymouth Road, St. Louis 

CORRE. cc Daas cath deol ale aha dn Raae cea hea Mee hee eae A CDEF jE EEE IR EE et re ey ee Ee i F 
Peerless Elect. Co., 2100 Market St., Warren, Ohio...... BEDE! Westinghouse Elec. & Mfg. Co., East Spring fiel ld, Mass CDEF 


Philadelphia Gear Works Co., Venango & G Sts. 
delphia, Pa stae wt Sknwesne es cee haan e ae eae see A Clutch Type (Sn a Mc t F ractior 













Robbins & Myers, ‘Inc., a 1345 Lagonda Avenue, Springfield . ; i 
RE ac tii as Sisk Oe we aad os AOS ee ORR Ge Leet Cc F Century Elec. Co., 1806 Pine Street, St. Louis, Mo...... F 
Star Electric Company, Bloomfield, N. J...........-. cps F General Electric Co., Schnectady, N. Y......ccccccccces A Cc F 
B. F. Sturtevant, 5 Devonshire St., Boston, Mass..... ¢C F Marathon Electric Mfg. Co., 32 Island, Wausau, Wis Cc 
Sunlight Elec. Mig. Co., 330 Dana ee "Warren, Ohio. CDE Robbins & Myers, Inc., 1345 Lagonda Avenue, Springfield, 
U.S. Electrical Mig. Co., East Slauson Blvd., Los Angeles, CR. dl ea Celta Came e ered aka e Oe Cre ateake ete ¢ F 
Canes a caso pkdil Reece eet cttaie a chavcs ohana) ae earner ares ABC B31 Sunlight Elec. Mfg. Co., 330 Dana Avenue, Warren, Ohi cue F¥ 
Wagner Electric Corp., 6400 Plymouth Road, St. Louis Westinghouse Elec. & Mig. Co., East Springfield, Mass ¢ Bp 
cae ake ces Keear eer eeeea be renkaaabetceates cD F 
Watson-Flagg Machine Company, Paterson, N. J 
B. A. Wesche Electric Co., 1622 Vine, Cincinnati, Ohio cD F Polyphase {oma 
Westinghouse Elec. & Mfg. Co., East Springfield, Mass A Cc F 
Bost "Mi, ar Works Sales Co., North Quincy, Mass...... A 
‘ , ic a Side Diehl Mig. Co., Trumbull & First Sts., Eliz oe »N.J B 
Repulsion—Induction (Small, N Stly Fractional) ese au ‘a ; a West as Chicago, Lil A Cc E F 
,@¢lanc miect Oo a 9) nlo.. ° 
Baldor Electric Co., 4351 Duncan Avenue, St. Louis, M: BCDEF Saunaaias Bleceric. Mig Co 32 Island conan Sites. B ¢ F 
Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. A B C D E F Mashle-Causd. Blecttie ¢ ompany, Gladstor ao Mel pea A C E F 
Century Electric Co., 1806 Pine St.. St. Louis, Mo. : BC EF : has o : e6ha the See ee : 7 
; . . : ; Ohio Elec. Mig. Co., 5904 Maurice Avenue, Clevelan 
Delco Products Corp., 329 East First St., Dayton, wae A Cc Ohio : ; Ne A CDE 
Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N. J GD _F Phitedeighin Gear Woks Co, Venango & 6 Sa. Phi ie 
Electric Specialtv Co., 221 South. Stamford, Conn........ ABC DEF ‘delohia.. Pa. a Pee eS ne eet ae ae 
Emerson Electric Mig. Co., 2018 Washington Avenue, St. Reyn ids. Elec. Co., 2650 W. Congress St., Chit igo A € F 
os Lé uis, NS xe ike oe WSO E DR Ae alee Ca en eee ee AS ¢ D F Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave., 
Fairbanks — & Co., 900 South Wabash Avenue, Chi- Montour Falls, N. Y A 
Mn Eo oorca ramet ae eee ead ro Oa aa eeu €D F s , Sea Feeaead RE B A.s 8 
Fidelity Electric Co., 331 N. Arch St., Lancaster, ; ae cp F . — age cen C. mp: Any she St oa 2 $3 Ohic A Cc . 
General Electric Co., Schenectady. N. Y.........ccccees ABC F Winfield H. Smith “ey oo Sates Gaicae See we? 
Holtzer-Cabot Electric Co., 125 Amory St., Boston, Mass cD F Eye. , ee aot ee eee ee 
Howell Electric Motors, Inc., Howell, Mich........ staal Cc - teeta ween eeeeens : are 
deal e Mig, & Mig. ———— ess de Gravatar at A Cc F 
Janett fg Ce , 556 West Monroe, Chicago, Ill...... aa E F : e ) 
Leland Electric Co., 1501 Webster Street, Dart mn, Ohio... A B € F Direct Current (Sma 
Marathon Electric Mfg. Co., 32 Island, Wausau, Wis.... BC , ; ‘ . : 
Master Electric Co., 100 Davis Avenue, Dayton, Ohio ABCDEF Bodine Electric Co., 2268 West Ohio St., Chicago, II] ABC F 
Peerless Elect. Co., 2100 Market St., Warren, Ohio...... ABCDEF Electro Dynamic Co., Bayonne, N. J BCD F 
Philadelphia Gear Works Co., Venango & G Sts., Phila Kendrick & Davis Co., Lebanon, N. H Cc 
elp! P : Leland Elect. Co., Dayton, Ohio ‘ Sarena es Cc 
Robbins & 7 Inc., 1345 Lagonda Avenue, Springfield, Marble-Card Electric Company, Gladstone, Mich sc Gs : 
Ohio ... Pee See ae eas ae es oy ABC F Ohio Elec. Mfg. Co., 5904 Maurice Avenue, Cleveland 
Star Flectric Company, Bloomfield, N. J Ge CDEF Ohio_...... enh bha eda daa a wees eee ceeccssccccees A C DEF 
Wagner Electric Corp., 6400 Plymouth Road, St. Louis Peerless Elect. Co., 2100 Market St., Warren, Ohio...... BC F 
Ton svkenteasds adaneawasgenenweurameade’ ‘ s¢csa F eo [on ar Works Co., Venango & G Sts., Phila 
Watson-Flazgg Machine Company, Paterson, N. J......-.. Iphia, P Settee eee e eens ey 
B. A. Wesche Electric Co., 1622 Vine St., Cincinnati, Ohio € wD F Reync ids Elect Lo..... Cc F 
Westinghouse Elec & Mfg. Co., East Springfield, Mass. . BCDEF Shepard-Niles Crane & Hoist Cory $10 Schuyler Ave, 
Wi 1 H. Smith, Inc., 10 Eaton Street, Springville ‘ Montour Falls, N. Y. ......--.-.eeee- --+++ A 
v \ ae A Signal Elec. Mfg. Co., Menomenee Mich..... ceil de aes BC 
Wagner Electric Corp., 6400 Plym uth Road, St. Louis 
:, Waa t, sictima cum a gail Cel b6 side caea dian cantata arate cD 
Universal oma Viostly Fractiona Watson-Flagg Machine ge any, Paterson, N. J A 
Westinghouse Elec x st Springfield, Ss 
Black & Decker Electric Co., Kent, Ohio............ A W infield i ene, & a os 10 oe . a ~ . bo sent BCDE 
Bodine Electric Co., 2268 West Ohio St., Chicago, Ill AB ¢€ F N. ¥ ; ; rer - 
Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohi c , 
+ sus Co., Rr: = & Crsaioeesy St., Erie, Pa.... & D S F 
+ & R Co 12 atayette, oledo, Ohio... . At - > te 
Delco Appliance Co. 379 Lyell Ave., Rochester, N. Y BCDEF Squirrel Cage ove 2 hy 
Diehl Mfg. Co., Trumbull & First Sts.. Elizabethport, N. J €¢ DB F x 7 
Dumore Co., 35 16th St., Racine, Wis......ccccccsecce A Cc F Baldor Electric Co., 4351 Duncan Avenue, St. Louis, M CDEF 
Electric Motor Corp., 401 Lake Ave., Racine, Wis........ BC E Boston Gear Works Sales Co., North Quincy Mass wee a ae 
Electric Specialty Co. 221 South, Stamford, Coan ABCDEF Brown- Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. AB C DEF 
Emerson Electric Mtg. Co., 2018 Washington Ave., St. Burke Electric Co., 12th & Cranberry Sts., Erie, ‘Pa CDEF 
ee | RE ere ee Pn re ABCD F Century Elec. Co., 1806 Pine Street, St. Louis, ar BCDEF 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa.... c Fr Continental Electric Co., 323 Ferry, Newark, N. J.... ABCDEF 
General Electric Ca. Schenectady, N. Y....... A Cc F Crocker Wheeler Elec. Mfg. Co., Ampere, N. J....... A CDEF 
Janette Mfg. Co., 556 West Monroe, Chicago, Ill. A Delco aoe Corp., 329 East First St., Dayton, Ohio.. A 
Kendrick & Davis Co., Lebanon, N. H ae Diehl Mfg. Co., Trumbull & First Sts., Elizabethport, N.1 BCD EF 
Peerless Elect. Co., 2100 Market St., W arren, | es BEéEy Electric Pi roducts Co., 1725 Clarkstone Road, Cleveland, 
Robbins & Myers, Inc., 1345 Lagonda Ave., Springfield, ., Ohio ........0e. was CD F 
«| ORM puuscides shots AGEs KNe sae ee RaNe aceees A ¢€ F Electric Specialty Co., 221 So ruth, Stam ford, MM. eee BCDEF 
ene Elec. Mfg. Co., Menomenee, Mich..........++4-. A Cc F + esac a “oe B ' Jawan se eecees A : € DEF 
3. F. Sturtevant, 5 Devonshire, Boston, Mass............ ¢ lott Company, Jean nette, 2 . tree e eens DE 
Westinghouse Elec. & Mfg. Co., East Springfield, Mass Cc a & Co., 900 South Wabash Avenue, Cl c 
CE. BES aGn es wasieesd GeReadne eden eww nds seamad als A DEF 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa Cc 
Small Synchronous General Flectric Co., Sc BiB > N BCD Ez r 
eS a, Rake Chen ——- ec ‘ well Electric Motors, Inc., Howell, Mich BC EF 
Blectric Special 7 a eee te F Ideal Electric & Mfg. Co., Mansfield, Ohio............ BCDEF 
Hansen Miz. Co Weicemn, Sid: ,. <5 crecscasvceeas saci laos he te i en eae ee we oes 
Holtzer-Cahot Electric Co... 125 Amory St. Boston, Mass cD © ieee : fg. ng +356 West Monroe, Chicago, Il ogares A Cc 5 F 
Mei ah rete Co., 2815 a t 19th St., Chicago, TM ‘< Lincoln Electric Co. "Coit & Kirby Avenue re ia nd . : 
onepar les Cr ine & } ist Cort 410 Schuvler Ave Sia. Ce ere irt veland A D 
Mn Fis Fe Whisk ch cxanvateeuuavanes A Louis Allis Co., Milwaukee, Wis....... a sh 
inufacturing Engineers Corp., Delaw ire, Ohi Shia A 
Shaded Pole (Sma Mostly Fractional!) Marble Card Electric Company, Gladstone, Mich : A Cc E F 
< . Master Electric Co., 100 Davis, Avenue, Dayt n, Ohio ABCD EF 
Bald r Electric Co., 4351 Duncan Avenue, St. Louis, Mo BCD F ees Elect. eer Market St., Warren Ohio. ; BCD F 
arter-Cotman Co., Borkiot@, Wiss .ssniscsnsassanseins ee - : F *hiladelphia Gear Works Co., Venango & G Sts., Phila 
Bodine Electric Co., 2268 West Ohio St, Chicago, Il!.... A B C F delphia, Pa - A 
Delco Appliance Co., 379 Lyell Avenue, Rochester, N. Y Cc F Reliance Electric & Engrg. Co., 1042 Ivanhoe Road, Cleve 
Dieh! Mie. Co., Trumbull & First Sts., Elizabethport, N. J cD F land, Ohio. ... 0... see eee eee e eee neees cess A CDEF 
= ectric Specialty Co., a South, Stamford. Toes. eh BCDEF Robbins & Myers, Inc., 1345 Lagonda Avenue, Spring i 
Emerson Electric Mfg. Co., 2018 Washington Avenue, St SHG nos eisctbrcnccewessnees : we A D F 
Weiss. Wert an cckctenihann sodas ab ABCD F_ Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave., 
am Electric Co., Schnectady, N. Y A c F Montorr Falls, N. Y ; A 
Kendrick & Davis Co., Lebanon, N. H. Cc Silent Hoist Winch & Crane Co.. 770 Henry St., Brook- 
Knapp-Monarch Co., Belleville, Il].........cceeccceecees c lyn, N, Y. ...... ire A 
Master Electric Co., 100 Davis, Avenue, Davton, Ohio.... A Star Electric Motor Company, Bloomfield, N. J ; A cp? 
Meissner Mfg. Co., 2815 West 19th St.. Chicago, Tll..... € E Ste ling Elec. Motors, Inc ; a i ctamaen B 
Peerless Elect. Co., 2100 Market St.. Warren, Ohio...... BC F B. F. Sturtevant, 5 Devonshire St.. Bost n, Mass : cD F 
Robbins & Myers, Inc., 1345 Lagonda Avenue, Springfield, U. S. Electrical Mfg. Co., 200 West Slauson Blvd., Los 
GFP ais cureiclae kis ow wl CROCE eee eta oe Saeed Cc F Angeles, Calif. .... olteeenn| a a eee 
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Wagner Electric Corp., 6400 Plymouth Road, St. Louis Peerless Elect. Co., 2100 Market St., Warren, Ohio...... ee F 
SR cckak nhieu Shho a wee ema we kek Ros we NAG eb ac B DEF Shepard-Niles Crane & Hoist Corp., 410 Schuyler <Ave., 
- atson “Flagg Machine Company, Paterson, N. J........ A DOORS TOR Ns OR Scena caw atcneoee een aware acta A 
A. Wesche Electric Co., 1622 Vine St., Cincinnati, Ohio C.D EF Watson-Flagg Machine Company, Paterson, N. J........ A 
Fae Bi Electric & Mfg. Co., East Pittsburgh, Pa.. AB C D EF Westinghouse Elec. & Mig. Co., East Pittsburgh, Pa...... CDEF 
Winfield H. Smith, Inc., 10 Eaton Street, Springville, W a Smith, Inec., 10 Eaton Street, Springville, 
SS eae Ks tate in esa le Wee ca hana Se cae fae SO ee REP ee ee er ee 
S. A. Woods Machine Co., 27, Damrell, Boston, Mass.... Cc E F 
Zobell Electric Motor Co., 94 South Avenue, Garwood, N. ] cD 
Direct Current (Above 2 hp.) 
Wound Rotor (Above 2 st ed Baldor Electric Co., 4351 Duncan Avenue, St. Louis, Mo.. BCDEF 
Burke Electric Co., 12th & Cranberry Sts., Erie, Pa...... CDEF Brow n-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. AB C DEF 
Century Elec. Co., 1806 Pine Street, St. Louis, Mo.... BCDEF_ Burke Electric Co., 12th & Cranberry Sts., Erie, Pa...... CDEF 
Continental Electric Co.. 323 Ferry, Newark, N. J BCD EF Century Elec. Co., 1806 Pine Street, St. Louis, Mo...... BCDEF 
Crocker Wheeler Electric Mfg. Co., Ampere, N. 7: CDEF Continental Electric Co., 323 Ferry, Newark, N. J..... BCDEF 
Diehl Mfg. Co., Trumbull & ‘irst Sts., Elizabethport, 'N.J cD F Crocker Wheeler Electric Mfg. Co., Ampere, N. J........ ABCDEF 
Electric Products Co., 1725 Clarkstone Road, Cleveland, Delco Products Corp., 329 East First St., Dayton, Ohio. A 
RRR I RT Nhe Dele ne re 1a et tg i wan as cD Diehl Mfg. Co., Trumbull & First Sts.. Elizabethport, N. J BCDEF 
Electric Specialty Co., 221 South, Stamford, ‘ae BCDEF Electric Products Co., 1725 Clarkstone Road, Cleveland, 
Electro Dynamic Co., Bayonne, Sheen wae wikis Gor ehete wists ABCDEF rr err ee ee eee ee BCD _F 
Elliott Compar v. Jear nette, Pa se BCDE Electric Specialty Co., 221 South, Stamford, Sis iene ss BCDEF 
Fairbanks-Morse & Co., 900 South Wabash Ave.. Chi- Electro Dynamic Co., Bayonne, N. J.... 2 .ccccescesce. ABCDEF 
EM acid chk chat initia oka maea ne gga sales ise A CDEF Elliott Company, Jeannette, Pa. ..............-005- se BC 
Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa.... c F Emerson Electric Mfg. Co., 2018 W ashington Avenue, St 
General Electric Co. Schnectady, N. Y.............0-- ABCDEF _g WANS, MO... wovccsccvccscvsccescsccecesceseces cD F 
Howell Electric Motors, Inc., Howell, | Se Se eee BC E F Fairbanks-Morse & Co., 900 South Wabash Avenue, Chi 
Ideal Electric & Mfg. Co., Mansfield, Ohio........ 2s BS Deer CARD OAN « «.0;0i00 <n 6.60.4 a uiau scien bas sisi 54 65,4 0.0.5 ames ; cD F 
Imperial Electric Co., 64 = Akron, SS eee Bc D F Fidelity Electric Co., 331 N. Arch St., Lancaster, Pa..... Cc F 
Kimble Electric Co., 2011 Hasting St., Chicago, Ill.... cD F General Electric ce. Schnectady, N. i, RE rei MES BCDEF 
Lincoln Electric Co., Coit & Kirby Avenue, Cleveland, Ohi F Holtzer-Cabot Electric C 0., 125 Amory St., Boston, Mass. cD x 
Manufacturing Engineers Corp., Delaware, Ohio........ A Ideal Electrie & Mfg. Co., ManNeheld, O86 6.6.3. iss ses CDEF 
Marble-Card Electric Company, Gladstone, Mich...... C E F Imperial Electric Co., 64 Ira Street, Akron, Ohio....... CD F 
Philadelphia Gear Works Co., Venango & G Sts., Phila Janette Mfg. Co., 556 West Monroe, Chicago, III. A Cc F 
MERRIE NMR oh ek casic bia eaw be CadRea aden os ; Kimble Electric Co., 2011 Hasting St., Chicago, .... Cc F 
Reliance Elec. & Engrg. Co., 1042 Ivanhoe Road Cleve Leland Electric Company, 1501 Webster Street, Dayton, 
ENED Si xe mia kao beR es hha Ce.wns kam ane pa swine wid ws Cc RO) SDT TT ee tenet eee ewe wees c F 
Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave Louis Allis Co., Milwaukee, Wis we tena ee eee eee eee Cc 
MON Nc i, cc 5 pen icic ced Bk cab ann A Marble-Card Electric Company, Gladstone, Mich. -.ABC EF 
Silent Hoist Winch & Crane Co., 770 Henry St., Brook- Master Electric Co., 100 Davis Avenue, Dayton. Ohio.... A B C DEF 
ie Re eee nc x ecimcan kaye. cue LOTTIE A Philadelphia Gear Works Co., Venango & G Sts., Phila 
Star Electric Motor Co., Bloomfield, N. J........---++-- A €DEF delphia, Pa. ................ nino a ¥'0.% 9:4 es 
B. F. Sturtevant, 5 Devonshire St., Boston, Mass....... Cc F Reliance Elec. & Engrg. Co., 1042 Ivanhoe Rd., Cleveland, 
U. S. Electrical Mfg. Co., 200 East Slauson Blvd., Los viet ETO COE Te Ee ee RT ne CDEF 
Wiss wk aaa ss SG een bee ek Wel) SRR ABC DEF Robbins & Myers, Inc., 1345 Lagonda Avenue, Springfield, 
Watson-Flagg Machine Company, Paterson, N. J......... A  Obio ..... aeaie's rere rere e rete ee Cc F 
B. A. Wesche Electric Co., 1622 Vine St., Cincinnati, Ohio CD _F_ Shepard-Niles Crane & Hoist Corp., 410 Schuyler Ave 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa CDEF . Montour Falls, N. Y..... wie ba nteis sus as) a8 oid idiv se maleeiis 
Winfield H. Smith. Inc.. 10 Eaton Street, Springville, a 7 Winch & Crane Co., 770 Henry St., Brook 
MEET REN Tg So yet wh ty eee ee ee WR EN iin) career iw oR ices ip (ances am aw aes RaW E RTS 
Zobell Elect ric Motor Co. : 94 South Avenue, Garwood, N. Cc-D Star Electric Motor Company, Bloomfield, N. J.......... ABCDEF 
B. F. Sturtevant, 5 Devonshire St., Boston, Mass..... cD F 
‘ Wagner Electric Corp., 6400 Plymouth Road, St. Louis. 
Synchronous (Above 2 hp.) eG rangerac este nie hg cece siumicln isan uence Oates F 
; Watson- Flagg Machine Company. Paterson. N. J........ A 
Brown-Brockmeyer Co., 938 Overlook St., Dayton, Ohio.. Cc F B. A. Wesche Electric Co., 1622 Vine St., Cincinnati, Ohi CDEF 
Electric Specialty Co., 221 South, Stamford, Conn.... CDEF Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. ABCDEF 
Pott Company, FERRE PB. ooo c ce cenisweeccienass RCDE Winfield H. Smith, Inc., 10 Eaton Street, Springville. 
General Electric Co., Schnectady, N. Y..............-. Cc E F Pes. Nain crane see mae amine Cicer ts aa erin Ree eie 
Ideal Electric & Mfg. Co., Mansfield, Ohio............. A CDEF Zobell Electric Motor Co., 94 South Avenue, Garwood, N. J cD 


WHAT'S NEMA DOING? 


A department covering activities of the divisions, committees and 
sections of the National Electrical Manufacturers Association 





Ralph Moore Resigns 
OR many 


years Ralph W. E. 
Moore was connected with the 
Westinghouse Electric & Manutfac- 


turing Co. and during much of that 


time was active in NEMA affairs as 
they related to the Westinghouse 
Company. For the past two years 


he has been editor of NEMA Swur- 
vEY. It was during his incumbency 
that the Survey assumed its present 
attractive form. 

Mr. Moore has now resigned from 


40 


this latter position and at present his 
plans are indefinite. 


NEMA’S Mid-Winter Meeting 

HE mid-winter’ meeting of 

NEMA will take place at the 
Waldorf-Astoria Hotel in New York 
City, Jan. 16 to 19 inclusive. The 
dinner occurs on Tuesday evening, 
Jan. 17, at which two prominent men 
from the electrical industry are sched- 
uled to speak. 


Approval of Standards 


HE Codes and Standards Com- 

mittee approved as standard a list 

Definitions for Industrial Control 
and directed that the Switchgear Sec- 
tion be so advised. These definitions 
conform with those for industrial 
control prepared by the ASA Sec- 
tional Committee on Definitions for 
Electrical Terms C42. 


The Committee approved _ the 
standards covering dimensions and 


tolerances for electrical mica of the 
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Electrical Manufacturing 





Flexible as a giraffe’s neck 


_ the Packer people. of 


Meriden. Conn... set out to 


design a buffing machine. they 
wanted one flexible enough to 
handle many kinds of work. So 
they mounted New Departure- 


equipped Westinghouse motors on 


ingenious jacks which can be ad- 


justed to any desired angle. The 
work is supported on revolving 
spindles. which. in turn, are car- 
ried on a revolving table. Remark- 
able savings are said to result. 
No ordinary bearings would suffice 
here. Lubrication problems. speed. 


dust. thrust and heavy loads are 


all encountered. But the list does 
not include a_ single threat to 
New Departures. They are de- 
signed and built to meet. and beat. 
vour toughest jobs. Try them. 
The New Departure Manufacturing 
Bristol. 


Company. Connecticut: 


Detroit. Chicago. San Francisco. 


NEW DEPARTURE BALL BEARINGS 

































































Manufactured Electrical Mica Sec- 
tion. 

The Committee approved several 
changes and additions to the Stand- 
ards of the Motor and Generator 
Section dealing principally with buf- 
fer and grinder motors; synchronous 
motors and a-c generators; and 
nameplate and terminal markings for 


induction motors. 





Wiring Methods for Ranges and 
Water Heaters 

HE March 11, 1932, report of the 

Joint Sections Committee on Wir- 
ing Methods for Electric Ranges and 
Water Heaters which was previously 
referred to a number of Sections for 
action has been submitted to the 
Codes and Standards Committee for 
consideration. 


The SURVEY’S New Editor 
W. NICKEL has been appointed 

- Editor of Nema Survey. 

Mr. Nickel spent a number of 
years in the Sales Engineering De- 
partments of Cutler-Hammer Manu- 
facturing Company and General Elec- 
tric Company. Later he was District 
Manager of Electrical World and 
Electrical West, with headquarters in 
Cleveland; and still later was asso- 
ciated with the Gage Publishing Com- 
pany. 

Mr. Nickel’s background of pub- 
lishing and electrical manufacturing 
sales experience should fit him ideally 
for his new work. He is a member 
of the American Institute of Elec- 
trical Engineers. 


A Valuable Report 


HERE has been commended to all 

members of NEMA, particularly 
the officers of the various sections, a 
208-page report on proposed Ameri- 
can standard definition of electrical 
terms. This is published in pam- 
phlet form and is available to NEMA 
members at a special price of 50 
cents. 

The project had its inception in 
1928, and since then the Codes and 
Standards Committee has, at fre- 
quent intervals, referred lists of defi- 
nition either in mimeograph or galley 
proof form to those sections of 
NEMA having an interest in them. 


“Code” as a Trademark 


T was reported in the Nov. 15 issue 

of the Official Gazette of the 
United States Patent Office that ap- 
plication had been filed for the word 
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“Code” to be used as a trademark for 
electric service fittings. The Codes 
and Standards Committee considered 
this matter and directed that oppo- 
sition proceedings be instituted by 
NEMA in the United States Patent 
Office against the registration of this 
trademark. 

The basis of this action is that the 
word is in common use now and has 
been used as a trademark indicative 
of material conforming with the re- 
quirements of the National Electri- 
cal Code and other nationally recog- 
nized standards for electrical equip- 
ment. 


Reports on Radio Reception 


HE two reports on “Instruments 

and Methods of Measurement” 
and ‘Radio Coordination” have been 
approved by the three associations 
represented on the Joint Committee 
and are being published by N. E. L. 
A. as a three-association report. 

H. I. Finch relieved C. L. Kennedy 
and one of the NEMA representa- 
tives on the NEMA-NELA Joint 
Committee on Fractional 
power Motors. 


Horse- 


Committee on Bare Neutrals 
\ ome committee noted that the fol- 


lowing Special Committee had 
heen appointed by the Chairman of 
the Electrical Committee to study the 


President Tritle 


HE employment figures show that 
more and more people are actual- 
ly being employed. The Indus- 
trial Rehabilitation program has been 
particularly effective and has, I be- 
lieve, contributed more than any sin- 
gle agency in putting men back to 
work. A. W. Robertson is the Na- 
tional Chairman of this committee. 
The plan, as you know, is to have 
business enterprises bring their plants 
up to date at this time when both 
labor and material are cheap and 
when it will not interfere with going 
business. The economies effected by 
this modernization will in time pay 
for the expense involved so that such 
expenditures are self-liquidating. 
One other movement which has de- 
veloped immensely is the “‘share-the- 
work” movement, by which whatever 
work there is to do is spread among 
as many men as possible. While it is 
true that the total amount of money 





subject of bare neutrals for interior 
Wiring systems and report back to the 
Electrical Committee : 

F. V. Magalhaes, Chairman; T. E. 
Barnum, J. C. Forsyth, A. W. Hop- 
kins, M. G. Lloyd, E. N. Peak, H. R. 


Searing, V. H. Tousley, Secretary. 


A New Director for the Cord Group 
AMES A. SMITH has been ap- 
pointed Executive Director of 
the Electrical Cord Manufacturers. 
He will succeed C. W. Abbott, who 
has conducted this work for the past 
two years. 

Mr. Smith was formerly Advertis- 
ing Manager of the Rome Wire 
Company at Rome, New York, and 
has more recently been associated 
with the Electrical World as Sales 
Promotion Manager. 

Mr. Smith’s background with a 
wire manufacturing organization and 
publishing experience should fit him 
well for his new work with the Elec- 
trical Cord Manufacturers. 


Underfloor Duct Systems 


F YUR manufacturers of underfloor 
ducts are considering the forma- 
tion of a section or group in NEMA 
on this activity and, if formed, are 
desirous of contacting with Under- 
writers’ Laboratories in developing 
specifications for underfloor duct 
systems. 


Looks Ahead 


earned is the same, it is spread 
among a larger number of families 
and thus takes a burden off the vari- 
ous relief agencies and so_ benefits 
everyone of us. As for the outlook 
for 1933, I for one do not have any 
fear of it. There are many indica- 
tions that the worst is past and that 
we can now begin the long up-hill 
pull back to normal conditions. The 
financial panic is over. The publica- 
tion of unfavorable earnings state- 
ments is no longer headline news and 
they pass with little or no comment in 
the daily papers. The hopeless frame 
of mind of the average man has given 
way to constructive thinking. While 
there have been calamities of every 
sort during the last three years, it is 
a fact that this country is still going 
on about its business of living, con- 
suming food, wearing out clothes, 
burning fuel, and using power—and 
doing other things that our 120,000,- 
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to meet all small-motor requirements 
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A line of small motors intended for application 
“ | on motor-driven machinery must include all the 

electrical and mechanical types required by the 
machinery-manufacturer—for a single source of 
all types is far more desirable than a number of 
sources of incomplete lines of motors. 


The Wagner line includes all types of small 
motors generally applied on motor-driven ma- 
| chinery, making it possible for machinery-manu- 
| facturers to standardize on Wagner motors. 
Whether alternating or direct current; single or 
polyphase; open, drip-proof, totally enclosed or 
explosion-proof; rigid or rubber-mounted; flange- 
mounted or built-in; sleeve or ball-bearing; hori- 
| zontal or vertical—there’s a Wagner motor now 
in existence, ready to be applied on the job. 


There are 25,000 different type-horsepower- 
speed combinations of Wagner motors (in 
ratings up to 400 hp). Certainly, your motor 
requirements are no §greater than that! 


For complete details, ask for Bulletin 
167 describing Wagner small motors. 


$432-2 


Wagner Electric Corporation 
6454 Plymouth Ave., St. Louis, Mo. 


Gentlemen: 
Please send copy of Bulletin 167 on small motors. 


If interested 

also in 
arge tors = 
large motors, Fir 
indicate here 





MOTORS TRANSFORMERS FANS BRAKES 














O00 people must do. The country has 
not stopped and this fact has been al- 
most entirely ignored by many of our 
writers. It is even true that some peo- 
ple have money—actual money to 
spend for the things they want and 
they are spending it if we take the 
trouble to dig out the facts. There are 
plenty of illustrations to prove that 
the desire of the people to have the 
things they want and to do the things 
they want to do is still very much 
alive. 

The improvement in business, gen- 
erally, in employment, and in senti- 
ment, has been so gradual and at the 
same time so spotty that it is difficult 
to measure them accurately, but they 
are certainly on the upgrade. 

In the electrical industry there are 
a number of hopeful indications. Con- 
sumption of electric power has 
gradually increased during the last 
few months. Domestic refrigeration 
is now accepted as a home essential 
and while the market is a little de- 
pressed just at the moment, there will 
be a large number of electric re- 
frigerators sold in 1933. 

Commercial refrigeration is being 
more generally recognized and this 
opens up a big future market. Air- 
conditioning of homes, buildings, 
stores and offices is making its first 
bid for acceptance. While much mis- 
sionary work must be done before it 
is in general use, there will be a con- 
siderable volume of sales during the 
next few years. 

Electric heat is finding new uses in 
industry every day and electric weld- 
ing is spreading into new fields even 
in these days of reduced volume. The 
smaller industries which are nearly 
always the first to feel the effects of 
improved business are making mode- 
rate purchases of electric motors and 
control. New metering methods, on 
account of the distinct economies 
they offer, are being installed in a 
number of communities. All in all, 
the electrical business, not in any 
sense of anticipating a boom, is fac- 
ing the future with a great deal of 
courage. 

We have heard and read a great 
deal recently about the so-called 
“mechanization of industry’ and 
what a deadly threat the machine of- 
fers to our future prosperity. Indeed 
some writers, and they are pleased to 
call themselves authorities, claim that 
it absolutely threatens our continued 
existence. Most of our present-day 
troubles are being blamed on the new 
standards of efficiency our machines 
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and labor-saving devices have made 
possible. While the machine is a 
factor to be considered very seriously 
in our future planning, I cannot agree 
that it offers any serious threat for, 
after all, the machine represents only 
one angle of a great social and eco- 
nomic problem. We created the ma- 
chine to take arduous work off human 
backs and I don’t think that any in- 
telligent man would vote to scrap it, 
because it 1s doing a job for which 
we created it too well. Nearly every 
convenience of the present day we 
owe to the mass production made 
possible by the machine and certainly 
we are not going to give up these 
conveniences. 

The history of the machine up until 
the present time has been that it 
created more jobs than it ever dis- 
placed. This is due to the creation of 
vast new industries, whose growth 
have been based primarily on the ma- 
chine. As long as human beings crave 
greater comfort, convenience and 
luxury and as long as human ingenu- 
ity can invent things that fill these 
needs, there will be work for all the 
machines and men who control them. 
By this I do not mean that I expect 
some one industry to spring up that 
will lead to so much employment that 
it alone will return our unemployed 
to work, rather I anticipate a whole 
group of new inventions, each based 
on some human desire, to collectively 
develop into industries that will pro- 
vide much of our needed employment. 

And here’s another phase of this 


machine situation. Three vears ago, 


when the depression hit us, billions 
of dollars worth of machinery jp 
plants all over the country was care. 
fully put away until it should be 
needed. When its owners take it out 
again to use, they will find much of jt 
as useless, as if they had let it rust~ 
technical progress 1929 has 
made it as out of date as a three-year. 
old suit hanging in a closet. Even in 
three years new machines have been 
made so much faster, lighter, safer, 
more efficient, that it will not pay to 
use the old. And the re-equipping of 
the country with modern machinery 
will alone go far towards making 
prosperity. 


since 


Explosion Resisting Conduit Fittings 


HE committee noted that the at- 

tention of the Chairman of the 
Outlet, Switch Box and Conduit Fit 
tings Section has been called to a 
bulletin of Underwriters’ Laborato 
ries, dated September 21, 1932, which 
states that after December 1, 1932, 
manufacturers of listed discharge 
devices for hazardous liquids will be 
required to use explosion resisting 
fittings for the electrical equipment. 


A Joint Industry Conference 


N nomination by the Mining and 
Industrial Locomotive Section, 
the committee appointed W. E. Good- 
man and A. J. Manson as additional 
NEMA representatives on the Joint 
Industry Conference on Electric Mo- 
tors and Control for Use in Haz- 
ardous Locations. 


Berresford Outlines Electrical Opportunities in Beer 


ATIONAL Electrical Manu- 
N facturers Association includes 

in its membership some 275 
producers of electrical material in 
every branch of electrical production. 
The combined output of its member- 
ship is from 80 per cent to 85 per cent 
of the total production of the country. 
Its interest in the enactment of the 
contemplated legislation lies directly 
in the use for its products which 
would result, and which is estimated 
in the neighborhood of Fifty Million 
($50,000,000) Dollars during the 
twelve months following the enact- 
ment of a reasonable bill. 

In some degree this estimate is 
based upon the estimates of the brew- 
ing industry. These figures indicate 
that within the stated twelve months 





there will be provided producing 
capacity for 50,000,000 barrels. One- 
half, or 25,000,000 barrels, will be 
provided by new construction, and 
one-half by rehabilitation of existing 
plants. 

These estimates do not seem um 
reasonable in view of the fact that 
in 1916 the brewing industry dis- 
tributed 66,000,000 barrels from 4 
combined production capacity of one 
hundred millions. It will be observed 
that the present estimates are but 
one-half of the production capacity 
actually existing in 1916. 

An established figure for construc 
tion cost is eight to ten dollars pét 
barrel, so that new construction fof 
25,000,000 barrels would cost $200, 
000,000 to $250,000,000. Assuming 
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ME 


.... The Test Which 
Ultimately Proves the 
Quality of Phosphor Bronze 


It is generally recognized that, once a phosphor bronze alloy 
has been developed and approved for a specific purpose, 
order-to-order uniformity becomes the major considera- 
tion. Beginning at this point, the quality of Phosphor Bronze 
depends entirely on the uniformity which is being maintained 
on all succeeding shipments. 


Due to the nature of Phosphor Bronze, however, absolute uni- 
formity is not easily achieved. To what degree it can be 
attained depends solely upon the producer's ability, experi- 
ence and his willingness to take infinite precautions. The 
Riverside Metal Company is one of the country's leading 
producers of the alloy. Primarily, this is due to the following 
reasons: We have specialized in the production of Phosphor 
Bronze for over 36 years. Thus, the uniformity of 
RIVERSIDE Phosphor Bronze is ensured by, (a) the ability 
which specialization alone can foster, (b) our experience with 
consumers’ requirements, and (c) the personal attention which 
we, as a comparatively small organization, can give each 
order going through the mill. 


Our reference work on the subject of Phosphor Bronze is 
available to fabricators who are interested in this metal. 





RIVERSIDE PHOSPHOR BRONZE 


SHEET 


ROD + STRIP © CIRCLES * BARS 














THE RIVERSIDE METAL COMPANY 
RIVERSIDE, Burlington County, NEW JERSEY 


NEW YORK HARTFORD CLEVELAND CHICAGO 

















60 per cent of rehabilitation to be 
necessary in existing plants, the 
equivalent cost for 25,000,000 bar- 
rels would be $120,000,000 to $150,- 
000,000, making a total for new con- 
struction and rehabilitation of from 
$320,000,000 to $400,000,000. 

This estimate of 60 per cent of new 
cost for rehabilitation purposes seems 
warranted in that little in the way of 
maintenance or new investment for 
brewing purposes has been done in 
the last fifteen years. Much of the 
machinery is obsolescent or actually 
obsolete. The electrical material is 
definitely in this condition, and it is 
probable that a higher factor than 
60 per cent could reasonably be as- 
sumed for electrical material by rea- 
son of its nature and of the changes 
and developments in the art during 
the past fifteen years. 

There would be three fields in 
which electrical products would be 
applicable: (a) within the brewing 
plant; (b) in the bulk distribution ; 
and (c) in the retail distribution. 


Within Breweries: 

A brewery employs electrical ma- 
terial for power generation, motor 
drive of machinery, and lighting. 
Based on equipment installed in one 
and one-half million barrel plant, and 
allowing for the larger relative cost 
of smaller installations, the follow- 
ing would appear to be a reasonable 
approximation for the electrical in- 


stallation per million barrels ca- 
pacity: 
Generating Equipment, 3—2,000 

ROW SO SEES cies snawicc $140,000.00 


Motors (1 to 350 HP) 8,000 


HP at $17.50 per HP 140,000.00 
Motor Installation Cost at $12.00 
DAPI 6 Sc auweeiengpexiwes 96,000.00 
3,000 Lighting Outlets at $16.00 
CRC TORAOE. oo ccc ses we as 48,000.00 
RAR ee Meera galt oli see $424,000.00 
Add 10 per cent for switch- 
boards, signalling systems and 
incidental apparatus ........ 42,400.00 
eel. xactihotwabuctaaenmie $466,000.00 


Based on the above, 25,000,000 bar- 
rels capacity in new construction 
would require $11,650,000 of elec- 
trical material and 25,000,000 barrels 
capacity rehabilitated on 60 per cent 
factor would cost $6,990,000, indi- 
cating a total of electrical installation 
within the breweries of $18,640,000. 


Bulk Distribution: 


Most major units will have dis- 
tributing centers in prominent cities 
to which the product will be shipped 
in bulk and there bottled for distribu- 
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tion. In 1916 one major company 
had 600 such distribution centers lo- 
cated throughout the United States. 
These centers embody electrically- 
driven refrigerating and bottling ma- 
chinery and lighting. It is estimated 
that at least 1000 will exist and that 
electrical installation in each will ap- 
proximate $6,000, making a total for 
electrical material of $6,000,000. 


Retail Distribution: 


Assuming purely bottled sale, the 
purchaser will demand that the bottle 
be sold cooled to drinking tempera- 
ture for consumption on the premises 
and, in large measure, for consump- 
tion off the premises. The growing 
practice in distribution of this nature 
is to employ the small self-contained 
electrical refrigeration units now 
available by reason of temperature 
control incorporated, operating cost 
and general desirability. Three men 
prominent and experienced in this 
field have estimated that $10,000,000 
worth of such machinery will be re- 
quired. 

If, however, draught sale is per- 
mitted, this figure would become at 
least $30,000,000, since new methods 
of serving made possible by these 
small refrigerating units would be 
employed and would require the al- 
most universal use of such equip- 
ment. This equipment would receive 
the product in bulk and would auto- 
matically maintain it always at con- 
trolled, uniform temperature and 
pressure, whereas fifteen years ago, 
and before these small electrical re- 
frigeration devices were available, the 
practice was to cool the product by 
circulating it through forty feet or 
more of copper pipe embedded in 
ice. Under these conditions the prod- 
uct was too greatly chilled at time of 
small demand and insufficiently cooled 
during rush periods. 

The possible sale of electrical prod- 
ucts, therefore, should range between 
$35,000,000 and $55,000,000, and the 
electrical manufacturing industry 
vitally needs this business. 
~ The effect in the industrial situa- 
tion of the placing of $50,000,000 of 
new business must be immediately ap- 
parent. Approximately 65 per cent 
of such sale will go directly to the 
payment of wages, salaries and taxes 
within the electrical manufacturing 
industry. Moreover, it is moderate 
to assume that one-half ofthe remain- 
ing 30 per cent to 35 per cent used 
for the purpose of material will also 





be expended directly in wages and 
salaries, since the material employed 
by the electrical manufacturing indus- 
try is already in an advanced stage 
of fabrication when purchased as its 
raw material. Under these condi- 
tions, some $41,000,000 of the total 
$50,000,000 will be employed for 
taxes, wages and salaries, and the re- 
mainder for material in its more or 
less raw state. 


One-Inch Conduit 

HE Joint Sections Committee on 

one-inch conduit recommends to 
the Codes and Standards Committee 
that Section 503 of the National 
Electrical Code be changed to ex- 
tend the present exceptions to table | 
to allow the use of No. 4 rubber- 
covered wire and No. 4 bare wire in 
a one-inch conduit, for runs having 
not more than the equivalent of two 
quarter bends, from end to end, and 
not exceeding fifty feet in length. 


Demand Factor 

HE Joint Sections Committee rec- 

ommends to the Codes and Stand- 
ards Committee that NEMA repre- 
sentatives on the Electrical Com- 
mittee having the N. E. Code in 
charge and our representatives on the 
Joint Industry Conference on Ade- 
quacy Standards for Residence Wir- 
ing be instructed to seek approval of 
rules or recommendations that will 
allow the use of demand factor to be 
applied to the connected load of ap- 
pliances of more than 1500 watt rat- 
ing when determining the size of the 
service entrance switch required. 


Heater Cord Sets 


N nomination by the Flexible 
Cord Group, the Committee ap- 
pointed W. H. Barney to replace C. 
P. Berolzheimer on the Joint Sections 
Committee on Heater Cord Sets both 
as a representative from the Flexible 
Cord Group and as Chairman of the 
Joint Sections Committee. 


Standards Council 


HE Committee reappointed S. L. 

Nicholson as NEMA representa- 
tive on the Standards Council for 
a three year period beginning Jan. |, 
1933. The Committee also reappoint 
ed Messrs. H. A. Calderwood, Hat 
vey Hubbell and F. T. Wheeler 4 
NEMA alternates to the Standards 
Council for one year beginning Ja? 
1, 1933. 
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LWAYS wuHeEn DANGER COMES SKF’S ARE 


READY 


WHERE PERFORMANCE TAKES 


You may buy a bearing 
45 4 bargain but try and 
get a barcain out of using 
tt, for nothing as apt to 
cost so much as a bear- 


mg that battle. 





“THEY MUST NOT FAIL.” That is the 
dominating thought in back of these special 
horizontal and vertical motors manufactured 
by Peerless for the Sterling Siren Fire Alarm 
Co. The very nature of the job calls for un- 
questioned dependability. Bearings, 
too, must meet that test unflinchingly. 
That is why SSiF Performance 
Takes Preference Over Price. 

The fire alarm sirens are rated at 
5 H. P. and obtain a full load speed of 
3450 R. P.M. in 4 seconds. SES 





PREFERENCE OVER PRICE 


Ball Bearings are used on each end of the 
motor armatures. Throughout a long life 
SSCSP’s are free from wear, need no ad- 
justments and require very little attention. 
They are always ready for instant duty for 
Sterling says, “Several thousands 
of these sirens are in service.. 
many of them have been in opera- 
tion for as long as twelve years, 
requiring practically no mainte- 
nance cost... and they are still giv- 
ing fine results.” 





SKF INDUSTRIES, INC. 40 EAST 34th STREET, NEW YORK, N. Y. 





Ball and Roller Bearings 





































































Boiler top cover 


Motor compressor 


Safety vaive—, 


Oil Burning Furnace Steam outlet, 


THis magazine is indebted to the 
General Electric Company for the 
illustration at the right and the table of Domestic hot 
parts and materials printed below. water coil 


water level-—— 


Flame detector- 
The total value of domestic oil burners ° om 
manufactured during 1931 (f.o.b. fac- 
tory) was $18,733,726. In considering 


this figure, it is of course recognized 





that not all oil burners use the same ma- Tube drum— 
terials. Nearly all of these were auxil- 
iary units, not complete like the one Water tubes 
here illustrated. The figures do, how- 
ever, give some idea of the market for Safety doory 
certain raw materials in oil burner 3 

manufacture Chimney 


connection 
| 
a 


. 


=< 
Safety haces 
switch 


Table of Parts 
and Materials 


BOILER TOP COVER 


Automobile sheet. 


MOTOR COMPRESSOR 
1/8 hp., 110 v. AC Motor with start and running windings. 
Multivane Blower. 
Shaft—special hardening steel. 
Special G-E designed oil pump and air compressor rotors 
cast iron. 
Main frame—cast iron. 
Pressure chamber (sump)—drawn steel. 


IGNITION TRANSFORMER 
Standard make, with completely shielded windings to 
eliminate radio interference. Produces 12,000 volt spark. 
LIMIT CONTROL 
Contains domestic water switch, high pressure cut-off switch, 
low water cut-off switch, vacuum relief valve on steam con- 
trols; domestic water switch, high temperature cut-off on hot 
water controls. 
INSTRUMENT PANEL 
Steam—Pressure gage, patented water gage glass. 
Hot Water—Altitude gage, thermometer cover chromium 
plated. 
BURNER HEAD 


Contains magnetic oil shut-off valve, operating on DC from 
rectifier. Nozzle parts made of hard brass tubing, bronze and 
monel metal rod, and steel sheet. Special G-E design and 
manufacture. 


IGNITION ELECTRODES 


Special G-E manufacture, with high tension porcelain insul- 
ators. 


LOW-WATER CUT-OFF 

Thermostatic device which operates switch in limit control. 
SERVICE DOOR 

Steel plate, backed with refractory brick. Bolted to boiler shell. 
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What Is It Made OF? 
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eee Air cistributor 


“Bottom air duct 


SIGHT GLASS 
Low-expansion glass, protected by shutter which can be opened ‘ 
from outside. 


JACKET 

Automobile sheet steel, lacquer finish. 
INSULATION 

114” air cell asbestos. 


REFRACTORY BRICKS 
Special composition refractory, strung on special high-temper- 
ature stainless iron containing high percentage of chromium. 


REFRACTORY NOZZLE 
Special composition refractory. 
AIR DISTRIBUTOR 
Welded steel plate and iron casting. 
BOTTOM AIR DUCT 
Pressed steel sheet, coated to resist rusting. 
SAFETY DOOR SWITCH 
Standard receptacle and plug, latter attached to chain. 
CHIMNEY CONNECTION 
Cast iron. 
SAFETY DOOR 
Cast iron, held closed by a spring. 
TUBE DRUM, WATER TUBES AND BOILER SHELL 
Firebox steel. 
FLAME DETECTOR 
Quartz rod in special heat resisting metal tube. 
STEAM OUTLET 
Steel casting electrically welded to boiler shell. 
THERMAL CONTROL 


Two thermostats, synchronous motor driven clock, time switeh. 
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| G LO BA “ RESISTORS FOR 


INDUSTRIAL APPLICATIONS 
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shutter 












DUSTION 
nhor Illustrations about 
Ve 
half actual size 
<2t 
ation 
s “GLOBAR 
KS G O A Industrial Resistors are made in 
actory two types: type “A” material having but a very 
he slight negative temperature coefficient of resist- 
hout plug ance—type “B” material having a pronounced 


distritubed negative temperature coefficient of resistance. The 


type “B” resistor has decided advantages in many 
om air duct - t d 





applications, but both resistors will withstand tre- 
mendous overloads for short periods of time and 


are without equal where high voltages are en- 
1 be opened ‘ ‘ 





countered. 
There are numerous applications for such resis- 


tors, a few of which are as follows: 


X-Ray Machines 


Motor and Generator Control Circuits 





Radio Transmitters 
igh-temper- ; : 
. chr daa Lightning Arrestors 
4 WO Hit 


Battery Discharge Test Sets 





Photo-electric Cell Applications 
High Voltage Disconnect Switches 


Resistance Range and Watt Capacity Compensators for Positive Temperature 
See se Bee de Coefficient 
‘i rYPE “A rYPE "B Coefficient 
— Watts per sq. in. Watts per sq. in. } oltage Dividers 


10 to 100 1.0 “Globar” Resistors are equipped with metalized 


= ; ; , : 
hain 100 to 10,000 0.66 ends and are available in a wide range of standard 
10,000 to ia sizes and ratings. 
: 0.3: J , a ‘ o 
500,000 Our engineers will be glad to aid you in select- 


500,000 to 0.125 5 ing the proper resistor for your application. 
10,000,000 


GLOBAR CORPO RATION = Niagara Falls, N.Y. 


(A SUBSIDIARY OF THE CARBORUNDUM COMPANY 








Pacific Abrasive Supply Co., San Francisco and Los Angeles 
Williams and Wilson, Ltd., Montreal-Toronto, Canada British Resistor Company, Ltd., Manchester, England 
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Employment Shows Decrease 


Figures compiled by the U. S. Dept. of 
Labor show that in the electical machinery 
industry employment fell off from Sep- 
tember to October 2.5 per cent, the index 
figure standing at 49.3, as compared with 
50.6 in September. 


Enters Range Field 


The Detroit Vapor Stove Company has 
entered the electric range field. The line 
of ranges developed by this company are 
known as the Detroit Electric Star. They 
are furnished in five color combinations. 


Soviets to Double Orders 


Capital expenditures of the Soviet in 
carrying out the Second Five-year Plan 
will be more than double those of the first 
period, Peter A. Bogdanov, chairman ot 
the board of the Amtorg Trading Corp., 
recently asserted. 


Propose Industrial Reform 


Basic changes in American industrial 
management, recommending large scale 
national planning, the substitution of a 
“minimum demand for mass pro- 
duction, and the spreading of concentrated 
industries over wider areas, were advocat- 
ed recently by prominent engineers at the 
opening sessions of the fifty-third annual 
meeting of the American Society of Me 
chanical Engineers. 


scale” 
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Improve Plants, Says Harbord 


Manufacturers throughout the country 
must proceed at once to modernize their 
plants “to put themselves in readiness for 
the return of better days that are near at 
hand,” said General James G. Harbord, 
chairman of the board of the Radio Cor- 
poration of America before the American 
Society of Mechanical Engineers at a re- 
cent dmner. 


McKibben Receives Miller Medal 


F. P. McKibben, consulting engineer of 
the General Electric Co. is the winner of 
the Samuel Wylie Miller medal, awarded 
annually by the American Welding Society 
for the outstanding contribution to the ad 
vancement of welding. Mr. McKibben is 
president of the society and received the 
award in recognition of his work in the 
structural welding. 


field of 


Air Lines Order Radio Equipment 


Orders for nearly $100,000 worth of 
newly designed aviation radio-telephone ap- 
paratus have just been placed by five air 
United Air Lines, American Airways, 
Transcontinental and Western Air, West- 
ern Air Express and National Parks Air- 
ways. 

More than half of the new orders 
devoted to a refinement in one piece of ap- 
paratus alone, an improved quartz crystal 
unit which keeps the radio transmitters 
within the frequency channel assigned to 
them with an accuracy of about .01 per 


cent. 


lines: 


are 


Land Yacht 


George A. Hughes, presi- 
dent of Edison General 
Electric Appliance Co., 
travels extensively in this 
new and luxuriously fur- 
nished “land yacht.” It 
has everything — chairs, 
washroom, shower, refrig- 
erator, range, sink, pantry, 
kitchen ware, cooking 
utensils, and tables. The 
“front room’ is an office 
























































Aggressive Sales Campaign 


Aiter devoting extensive research to the 
development of high quality condensers for 
industrial applications, the Tobe Deutsch. 
mann Corp. has produced a complete line 
ef service and replacement condensers for 
use In repairing or constructing all types 
ot radio apparatus. 

This new line is being introduced by a 
sales campaign of national scope, under the 


direction of Mr. Raymond T. Berron, 


Gherardi Wins Edison Medal 


Bancroft Gheradi of Short Hills, N, J, 
vice-president and chief engineer of the 
American Telephone and Telegraph Co, 
will duplicate an achievement of his first 
employer when he receives the Edison 
medal for 1932 at the convention of the 
American Institute of Electrical Engineers 
in New York, Jan. 23-27. 


Putting Men to Work 


Visualizing the main purpose of the 
President’s Rehabilitation Plan as putting 
men back to work, Mr. Louis Allis, motor 
manufacturer of Milwaukee, Wis., recent- 
ly championed the idea of buildimg ma- 
chines for plant rehabilitation now. To 
put men back to work, Mr. Allis suggests 
that if machines are shipped from stock, 
such equipment and corresponding raw 
materials be replaced immediately. 

In reply to this suggestion the Warner & 
Swasey Co., machine tool builders, have 
made a statement of the following policy: 

“To get men back to work—that is the 
paramount problem today with your com- 
pany and with ours. 

“The Robertson Rehabilitation plan pro- 
vides a method, but industry must provide 
the means. 

“We build Turret Lathes. We have a 
substantial number of these finished and 
in stock. Nevertheless, for each turret 
lathe purchased from us we will put men 
to work immediately building a new one 
of equivalent value in order to increase 
employment. 

“By this process you provide work not 
only for some of our employees, but for 
those of shops and mills whose products 
we use. Recovery demands cooperation in 
before. 

“Ii you are really interested in putting 
men to work, here is the 
plish it.” 


industry as never 


wav to accom- 
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GILBY 


as last word 
Pinot e NYS 


Standard A.'S.T.M. tests by the 
Electrica Testing Laboratories 
prove TOPHET “A” (80-20 


Nickel-Chrome) a heater 


wire 


super 
It has lasted far longer than 


similar con.positions which for 
many years marked a standard for 
high temperature elements. Samples 
will be sent for your own tests 
without obligations. Prove to your 


self that TOPHET 


revolutionary step forward in alloys 


represents a 


for electric heat 


CHICAGO 


rT Ind RIVERSIDE AVE., 





WIRE CO. 
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That Costs Less 


Cleveland Tubes afford a decided saving when 
substituted for other materials for coil cores, 
condenser tubing, light socket lining and in- 
numerable other uses in the electrical M/S 
field. 


They are strong, rigid, durable and have a high 
to 4,500 volts. 
Available in any length, diameter or color. 


dielectric strength, tested 


Send for samples—and investigate their savings. 


10330 Berea Road, Cleveland, Ohio 


Cleveland, Detroit, Hoboken, Philadelphia 
Pittsburgh, Rochester, Chicago 


Plants: 
Sales Offices: 


ELECTRICAL TUBING 


THE CLEVELAND CONTAINER COMPANY 
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should be in the 


hands of every 
Electrical Designer 


Here’s a catalog, just off the press, that 
tells all about a group of small wires (A.W.G. 
10 to 18) which are proving invaluable to 
electrical manufacturers. 


Fixture wires, they’re called, but the term 
hasn’t limited their application. They’re being 


used now in small motors, lighting pendants, 
waffle irons, blueprint machines. — electric 
ranges, permanent wave apparatus, pyrom- 
eters, lighting fixtures, high grade laboratory 


apparatus, electrically operated office appli- 
ances and a_ hundred levi where 


other devices 
a Wire with permanent insulation is a necessity 
or an advantage 


The Rockpestos insulation on these wires 


positively will not burn, therefore cannot 
transmit flame \t the same time it is mois- 
tureproof. It cannot rot from oil or grease, 
is not affecte fumes or vapors and can- 
not grow hat brittle from these condi- 
tions with age. It 1s the ideal wire insula- 
t1i0n 

This new catalog suggests other uses which may 
be new to you. Send for it today, using the handy 
coupon. Address R ESTOS PRODUCTS CoRPORATION, 


Conn. 


ROCKBESTOS 


—the wire with permanent i nsulation 


w | lan en, 


Rocksestos Pt s CorPORATI 

600 Nicoll Sti t, New Haven 

Please send m« copit f the new Fixture 
Wire catalog, without obligation 


ar 
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G. E. Contracts Corp. 


Organization of the General Electric 
Contracts Corp. to purchase from dis- 
tributors and dealers installment payment 
obligations covering the sale of G. E. house- 
hold appliances and other products was an- 
nounced Dec. 2. The initial operation of 
the new corporation will be in the New 
York metropolitan area. 

G. F. Mosher, assistant treasurer of the 
General Electric Co., has been named presi- 
dent of the corporation. Main offices will 
be at 120 Broadway, New York. 


What’s Happening 


Health-O-Mist Markets Humidifier 


Health-O-Mist, a combined humidifier 
and economizer, has been placed on the 
market by Health-O-Mist Humidifier Mfg. 
Co., of Columbus, Wis. This device is 
made in various sizes for large and small 
buildings. 


Air Conditioning Men Convene 


Fifty-three dealers in G. E. air condition 
ing products and their associates from 29 
eastern cities were entertained at the Hotel 
Commodore in New York on November 
18. The occasion was the first general 
sales meeting to be held by the G. E. Air 
Conditioning Department. J. J. Donovan 
reviewed the wide public acceptance of the 
new G. E. oil furnace. At the same time 
the humifilter, G. E.’s latest addition to air 
conditioning, was introduced to dealers. 


Huge Air Conditioning System 


Contracts for an air-conditioning system 
to cost more than $1,000,000 have been 
awarded by the Rockefeller Center, Inc., 
to the Carrier Engineering Corp. The sys- 
tem, said to be the largest of its kind ever 
planned, will be installed in the 70-story 
RCA Building, main unit in the midtown 
amusement and commercial development. 

It is said that in the summer season the 


New Home of Electrical Wonders... 


Te nec oe ee 


NEUMATIC - TIRED 
diesel-electric rail car 
recently delivered to the 
Reading Company; the 
first car of this type to 
be put into service in 
America. The car car- 
ries 47 passengers and 
weighs 6990 Ib. 


in Air Conditioning 


battery of large refrigerating untis will 
provide the equivalent of 3,000,000 Ib. of 
melting ice a day, which is estimated to be 
about the daily hot-weather consumption 
of a city of 120,000 families. 

Above the eleventh floor of the building 
Maxim-Campbell silencing ventilators will 
be used in all offices. 

Air Washer 

H. M. Sheer Co., Quincy, IIl., announces 
a portable air humidifier and washer. Pep- 
Aire is the name of the unit. It will wash 
all air in an average room 2% times per 
hour. In appearance, the humdifier re- 
sembles an inverted pan, topped by a metal 
latticed grating. Diameter is 14 in., height 
12 in. 

Air is drawn in through the latticed 
grating at the top, and is passed through 
a film of water which cleanses and filters 
it. Air then passes through a vapor 
chamber where it is saturated with moist- 
ure. 

Variable speed motor is controlled with- 


out the use of contacts. Current consump- 
tion is about 14 watts. 


Enters Railroad Air Conditioning 


Frigidaire has entered the railroad air 
conditioning field. As the result of suc- 
cessful experimentation with test cars 





THe Electrical Group of exhibition halls for the coming world’s fair in Chi- 


cago was recently dedicated. 


This structure, which will house exhibits 


showing the advance made in the electrical industry since the pioneer days of 


Faraday, Morse, Edison and Marconi, 


is one of the most important elements 


of the entire exposition. 
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operating in all sections of the country dur- 
ing the past summer, Frigidaire has intro- 
duced a complete line of air-conditioning 
equipment for sleeping cars, club and ob- 
servation cars, diners and day coaches. A 
separate factory division has been estab- 
lished in Dayton for the new sales and 
engineering activity. This unit is known 
as the “railway air-conditioning division.” 


Breco Air Conditioner 


Barrett Regulation Engineers Co., Inc., 
of Cleveland Heights, Ohio, announce the 
manufacture of the Breco air conditioner. 
The new unit is adaptable for use as a port- 
able humidifier, if use is made of the 2% 
gallon water reservoir with which it is 
equipped, or as a stationary unit connected 
to the city water inlets. 

Provision has been made for adaptation 
of the appliance as a room cooler, using 
ice during summer months, or it may be 
employed merely for air circulation dur- 
ing the warmer season. A float control 
and overflow device are standard equip- 
ment. Dimensions of the machime are: 
height, 22 in.; width, 20 in.; and depth, 9 
in. Weight is approximately 75 pounds. 
Power input is 30 watts. The cabinet is 
available in any color. 


Air Cooling Patents Increase 


At a period when total patent applica- 
tions are decreasing at the rate of more 
than 12 per cent, applications for patents on 
air conditions, refrigeration and automo- 
tive devices are increasing steadily, accord- 
ing to Thomas E. Robertson, commissioner 
of patents. 


Engineering Week 


The Century of Progress Exposition at 
Chicago has arranged for an Engineering 
Weék to be held during the last week of 
the month of June, 1933. A joint commit- 
tee of engineering societies has been formed 
in Chicago to stimulate interest in this en- 
deavor and to arrange for the program. 


Numerous Disabled Rail Cars 


Class I railroads had 268,170 freight 
cars in disrepair on Nov. 1, or 12.7 per 
cent of the number on line, the highest 
ratio in about ten years. Cars in need of 
heavy repairs numbered 193,295, or 9.2 
per cent. 
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YOU CAN EASILY LEARN 
WHETHER MASTER ENGINEERS CAN HELP 


YoUR PRODUCT 


AS MUCH AS THIS ... 


No matter what type of motor-driven machines you make, 
send us illustrations and blue-prints of them without delay. 


Ta a Loa eal eri: 
impossible of further refinement, take 
BEFORE advantage of this offer and see just 
what MASTER says. There will be no 
obligation of any kind for the unbiased 


re ee ee 


Our accumulated experience in 
improving power-drives for more than 
1000 leading manufacturers is at your 
disposal, without cost---and with prob- 
able saving---if you will WRITE NOW! 


Gok Yor és Address 
BooOKLeTs . ‘2 oe SPECIAL DESIGN DIVISION S 


crammed with 
illustrations of 


Seattle : , _ THE MASTER ELECTRIC COMPANY 
mS , 


DAYTON OHIO Ss. A 





} Ohio Preferred 


) For Oil Burners and Air Conditioning Equipment, where 
silence and reliability are imperative, the percentage of 
OHIO Motors to total sales of equipment has been 
steadily rising during the past ten years. Now one out 
of every five Oil Burners sold is OHIO-powered. All 
other devices demand the same Motor characteristics— 
Silence and Reliability. 


p THE OHIO ELECTRIC MFG. CO. 
e 5905 Maurice Avenue CLEVELAND 


Ww. 


designed to meet 
(your Specitic requirements 


If the product you are designing 


or marketing requires a motor, make 


n sure it is one that will give the utmost 
. in satisfactory service. » For the motor 
i. is the heart of every electrically driven 





machine or appliance. 


Signal motors represent the highest 


















in quality and efficiency because they 





are made for your individual needs. 
They are not stock types. » » And the 
reason for their low price lies in the fact 
that the entire motor is made in the 
Signal factory. 

Send us your specifications and 
we'll gladly send you complete infor- 
mation on Signal Fractional Horsepower 
motors made to meet your own specific 
requirements. 


SIGNAL ELECTRIC MFG. CO. 
Menominee, Michigan 


EYELETS 
brass, steel and zinc 
FUSE METAL 
for fuse elements 
ZINC 
Strip-Wire 


THE PLATT BROS. & CO. 
WATERBURY, CONN. 































































Lighting Conference 


Case School of Applied Science, Cleve- 
land, Ohio, will hold a two-day confer- 
ence, Feb. 8 and 9, on the economics of 
applied lighting. This is the seventh con- 
ference of this kind to be held during the 
last few years. 


Brevities 
Sl_C_C_C_COC 


Ajax Electrothermic Corp., Trenton, N. J., 
announces that the company has licensed 
the Westinghouse Elec. & Mfg. Co. to make 
high-frequency or coreless induction fur- 
naces or heaters for applications in the field 
of metal heating. The Ajax Electrothermic 
Corp., in turn, has received a license from 
Westinghouse to use certain patents of the 
latter company. 


Bristol! Co., Waterbury, Conn., announces 
the establishment of a British factory at 
London, England, under the name of Bris- 
tol’s Instrument Co. Limited, incorporated 
under the Companies Act of 1929. 


Jack Blades recently gave a paper before 
the Utah Section of the A. I. E. E. entitled 
“Economic and Engineering Conditions in 
South Africa.” The mining district of 
northern Rhodesia, he said, will be the big 
copper-producing region of the world in 
the near future. The British government 
gives Rhodesian copper a tariff preference 
and is planning the building of many copper 
refineries. 


Motortone, a trade mark, has been duly 
registered by Pierce Airo, Inc., of New 
York City, to designate the auto radio sets 
being manufactured by that organization. 


General Elec. Co. will distribute on Feb- 
ruary 20, 1933, to stockholders of record 
Dec. 16, 1932, one share of common stock 
of the Radio Corp. of America for every 
six shares of G. E. common stock held, and 
scrip for fractional shares. This accord- 
ing to the decree entered in Wilmington 
recently. G. E. holds a total of 5,188,755 
shares of the common stock of the Radio 
Corp. After this distribution, the company 


100 Watts Keeps Automobile Motor Warm 











“Merry Christmas!” Says Nela Park.... 


THusty the professors 
at the University of 
Light spread themselves 
for the Christmas holi- 
days. The entire scheme 
suggests a mammoth, 
glowing greeting card, 
subdued but rich in col- 
or, with an unusual vari- 
ety of decorative effects. 
The scheme was de- 
signed by G. R. LaWall 
and F. M. Falge of the 
engineering department 


will have a balance in the treasury of ap- 
proximately 381,000 shares. 


R. H. Garrison, former General Sales Man- 
ager for Universal Motor Co., Oshkosh, 
Wis., has become associated with the 
Marble-Card Elec. Co., manufacturers of 
electrical machinery, as vice-president in 
charge of merchandise. According to Mr. 
Garrison, the Marble-Card company has re- 
tooled for larger production and with the 
greater facilities now available, wider dis- 
tribution will be sought through an ex- 
tensive direct-by-mail campaign. 


Handy & Harman, manufacturers in the 
field of precious metals, silver solders, etc., 
has moved its executive offices from 57 
William St. to 82 Fulton St., New York 
City. 


Chas. H. Hughes, engineer, 2681 Amboy 
Road, New Dorp, Borough of Richmond, 
New York, who is at work on a book on 
engineering materials for students, drafts- 
men and engineers, would appreciate re- 
ceiving literature and data on engineering 
materials from companies producing same. 


George C. McMullen has joined the Tyson 
Roller Bearing Corp. at Massillon, Ohio, 
as manager of industrial sales. Mr. Mc- 
Mullen spent 15 years with the Timken 
Roller Bearing Company. 


G E. has developed 
* this small water 
heater which it is 
claimed will maintain an 
automobile in suitable 
condition for easy start- 
ing during the winter. 
It consists of a small, 
110-volt, 100-watt, car- 
tridge - type, immersion 
heating unit permanently 
located inside the circu- 
lating - water hose con- 
nection. It is connected 
to an outlet on the dash, 
which makes connection 
to light circuit simple 
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Essex Radio Corp. has been organized in 
Springfield, Mass., with Morris Metcalf as 
its president. The new corporation is al- 
ready in production and shipments are 
being made on its new line of moderately 
priced Essex sets. 


Walter F. Perkins, who has been Manager 
of the Harrison, New Jersey, works of the 
Worthington Pump and Machinery Corp. 
since 1927, has resigned to become Vice- 
President and General Manager of the 
Bartlett Hayward Co., Baltimore, Md. 


Prof. Robert E. Doherty of the electrical 
engineering department has been appointed 
dean of the new school of engineering at 
Yale University, which is a reorganization 
of the division of engineering of the Shef- 
field Scientific School and in the Yale 
Graduate School. Before joining the Yale 
faculty in 1931, Prof. Doherty had spent 
about 22 years on the engineering staff of 
the General Elec. Co. 


A. M. Snodgrass has been appointed pro- 
duction manager of the Pittsfield, Mass., 
works of the General Elec. Co. 


Vulcanized Rubber Co. has transferred its 
executive headquarters from the old ad- 
dress at 251 Fourth Ave., New York., to 
261 Fifth Ave. 


Dr. John B. Whitehead was recently nomi- 
nated for the office of president of the 
American Institute of Electric Engineers. 
He has been dean of the engineering school 
at Johns Hopkins University since 1919, 


William J. O'Meara has been appointed 
engineer of the Baltimore office of the 
General Elec. Co. 


Universal Microphone Co., Inglewood, Cal., 
has taken over the patents for the device 
known as the Radio Owl. This device is 
designed primarily as a radio accessory. 
It may be adjusted to automatically turn 
off the receiving set at a two-hour period 
or less. Universal will manufacture the 
Owl in three different colors and shades, 
but only in the one model. 


Fraser Jeffrey, electrical engineer, Allis- 
Chalmers Mfg. Co., Milwaukee, recently 
was elected president of the Engineers’ 
Society of Milwaukee. 


L. C. Stowell, president of Dictaphone 
Corp., Bridgeport, Conn., recently was 
elected president of the Equipment Manu- 
facturers’ institute. 
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for Capacitor Motors 


Our many years successful experience as 
manufacturers of capacitors for the cor- 
rection of power factor thoroughly 
qualifies us in the Capacitor Motor field. 


Let us solve your capacitor problems 


a wire || MAGNET WIRE — COILS 
Nem: al VARNISHED INSULATIONS 


THE ACME WIRE CO. 


New Haven, Conn. 
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Chicago Rawhide 
MALLETS 
and Rawhide-Faced 
HAMMERS 


Used extensively in_ electric 
motor assembly and repair work. 
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Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. 


Write for Literature 


THE CHICAGO RAWHIDE MFG. CO. 
1287 Elston Ave. Chicago, Ill. 








Branch Offices in Principal Cities 











Uniformly—With This Machine 


The dial carries letters and figures. Assures 
fast and neat marking by inexperienced help. 


g Many electrical manufacturers use 
\ this machine and our other types of 
. marking tools. It would pay 
you to investigate. 





Write for 
Catalog 


5) Geo. T, Schmidt, Inc. 


/ 4102 Ravenswood Avenue 
. Chicago, III. 
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GREETINGS 


Elbert Hubbard once said, “Most 
men are the victims of arrested 
development.” Contrast that with 
the evolutionary thought of Darwin, 
who says, “Change is eternal and 
progressively upward.” How much 
more optimistic is the latter! 


Looking backwards, The Leland 
Electric Company views the year 
1932 as one of accomplishment— 
accomplishment in spite of distress- 
ing circumstances which need not 
be recited here. Their engineer- 
ing department was alert to chang- 
ing conditions and responsive to 
every demand. At no time in the 
past has the Leland Motor been 
made quite as good as it is today 


Sales reflect an acceptance of 
Leland Motors as never before. 


To their clients, the Leland Com- 
pany is indeed grateful. Their 
cooperation is greatly appreciated. 


Looking forward, 1933 should bring 
a great measure of recovery. Elec- 
tric appliances will take great steps 
forward both in the nature of their 
designs and in sales. 


And so, as the flight of time car- 
ries us into a new year, The Leland 
Electric Company pauses to greet 
its friends and wish them success. 
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Tue Leann Evectric ©. 
Davton:-Onto-U-S-A 


CABLE AODRESS 
j€€C¢CT 


CANADIAN ADDRESS 
TORONTO 




















































































































Kold-Hold Mfg. Co., Lansing, Mich., re 
cently organized by Ranson E. Olds, Lans- 
ing, and associates, plans operation of fac- 
tory for manufacture of electric refrigerat- 
ing machinery, including equipment for re- 
frigeration storage, air-conditioning equip- 
ment, etc. 


General Electric Co., Youngstown, Ohio, 
has removed lamp manufacturing plant 
from Buffalo to Youngstown, where large 
part of small Mazda lamp production will 
be concentrated. Automobile headlight 
lamps will also be manufactured here 


Republic Radio Tube Co., Inc., 76 Coit 
Street, Irvington, N. J., manufacturer of 
radio tubes, electric receivers and kindred 
radio equipment, is running at capacity, 6- 
day-week basis, with employment of about 
100 persons. 


W. S. Shipley, president York Ice Machin- 
ery Corp., York, Pa., is the new president 
of the Refrigerating Machinery associa- 
tion. 


P. C. Clarke, formerly in charge of spring 
design at the Philadelphia works of Gen- 
eral Electric, has been placed in charge of 
the engineering and research departments, 
Hunter Pressed Steel Co., Lansdale, Pa. 


Lewis S. Reid, formerly chief engineer of 
the Magnetic Analysis Corp., has joined 
the staff of Lucius Pitkin Inc., as associate 
metallurgist. 


Allis-Chalmers Mfg. Co., Park Building, 
Pittsburgh, manufacturer of heavy elec- 
trical and mechanical equipment, mining 
machinery, etc., contemplates one-story 
shop on Leeds Way. Cost over $80,000 
with equipment. 


Crosley Radio Corp., Cincinnati, is increas- 
ing production schedule with full time in 
all departments. 


Arrow Conduit & Fittings Corp., 300 Meser- 


ole Street, Brooklyn, manufacturer of 
electrical conduits and _ specialties, has 
leased property at Toronto, Ont., for 


branch plant under name of Arrow Cable 
& Fittings Co., Ltd. 





BOON to cake makers 
and a clever advertising 
piece for Hamilton Beach food 


mixer. Sixteen cake recipes 

are made instantly available 

by adjusting the two concen- 
tric revolving disks 





Coming Conventions 


American Institute of Electrical Engi- 
neers—Winter convention, 33 W. 
39th St., New York, Jan. 23-27. 


American Engineering Council—An- 
nual meeting, Washington Hotel, 
Washington, D. C., Jan. 15. 


American Society for Testing Mate- 
rials—Regional meeting, New York 
City; C. L. Warwick, secretary- 
treasurer, 1815 Spruce St., Phila- 
delphia, Pa. Convention March 8. 


Manufacturers 
meeting, New 


National Electrical 
Ass’n.—M id-winter 


York, Jan. 16 to 19 inclusive. 





United American Bosch Corp., Springfield, 
Mass., is advancing production schedule, re- 
calling about 600 operatives. 


Price Battery Corp., Melvale and Schiller 
Streets, Philadelphia, manufacturer of 
storage batteries, has leased one and two- 
story factory group, totaling 45,000 sq. ft. 
floor space, at East Ontario Street and 
[Trenton Avenue, for new plant. 


Col. Frank E. Smith, president of Servel, 
Inc., and subsidiary companies, retired Dec. 
1. He will retain his considerable stock 
interest and continue as a director in all 
of the companies, and will also act as a 
special consultant to the management. It 
is reported that he will open an office in 
New York City and resume the practice of 
engineering and financial consultant which 
he left in 1927 to reorgnize and rehabili- 
tate Servel. 


Financial 








Kelvinator Corp. For the fiscal year ended 
Sept. 30, 1932, net earnings amounted to 
$102,701, amounting to 9c per share. This 
figure includes dividends received from the 
Refrigeration Discount Corp., and is after 
all charges, including Federal taxes have 
been made. This compares with $1,761,709, 
or $1.53 per share, for the previous year. 


Pilot Radio and Tube Corp. November: 
Net sales $134,263, compared with $108,587 
for the corresponding month last year. I. 
Goldberg, president, said November was 
the fifth consecutive month in which the 
company’s sales had shown an _ increase 
over last year’s. 


Branch Offices and Agencies 





Advance Pressure Castings, Inc., has ap- 
pointed the following sales representatives : 
F. X. Morris, Delaware County, Pa.; L. 
E. & L. Sales Engineers, Highland Park, 
Mich.; W. R. McDonough & Co., Cleve- 
land, Ohio; B. J. Steelman, Chicago, and 
\. G. Werner, St. Louis, Mo. 


Lamson Co., Inc., Syracuse, N Y., con- 
veyor equipment manufacturer, has ap- 
pointed E. W. Buschman Co., Cincinnati, 
as representative for its equipment. The 
Buschman company will use Lamson 








standard equipment in its plant layout 
work. 
Morse Twist Drill & Machine Co., New 


Bedford, Mass., now carries a complete 
stock of high speed and carbon drills, 
reamers, taps, dies and milling cutters at 
570 W. Randolph St., Chicago. 


Hygrade Sylvania Corp. has opened a larger 
New York Office at 500 Fifth Ave. The 
entire 50th floor has been leased to this 
company. 


Landers, Frary and Clark, 
Conn., has appointed H. C. Minier, for- 
merly connected with Kelvinator in the 
southeastern territory, to handle the Uni- 
versal line in Georgia. His headquarters 
will be in Atlanta. 


New Britain, 


Weber Elec. Co., Philadelphia, Pa., has 
appointed William FE. Hopper as sales 
representative in Alabama, Georgia, Flor- 
ida, North and South Carolina and Ten- 
nessee. His headquarters will be in Atlanta. 


Falk Corp., Milwaukee, Wis., manufac- 
turer of speed reducers, has appointed G. 
J. Sturmfelsz representative in the Balti- 
more district. H. Douglas Stier has been 
appointed representative in the Atlanta 
territory. 


Obituaries 
=o SSS S===a> 


Robert E. Robinson, Florida representative 
of the General Elec. Co., with headquarters 
at Miami, died November 14 from injuries 
sustained in an automobile accident. He 
was 36 years of age. 


Edward K. Hall, formerly vice-president of 
the A. T. & T., a director of the Electric 
Bond & Share Co. and of the New England 
Telephone & Telegraph Co. and lecturer on 
industrial relations and management at the 
Amos Tuck School of Business Adminis- 
tration in Dartmouth College, died Novem- 
ber 10, at the age of 62. 


Edwin Musser Herr 
died at his residence 
in New York City 
December 24, at the 
age of seventy-three, 
ending a long and 
successful career as 
an executive in the 
electrical manufac- 
turing industry. For- 
mer president of the 
Westinghouse Elec 





& Mfg. Co. Mr. 
Herr was also an 
active director on 


the boards of many 


other manufacturing concerns. 


Herr Anton Lederer, a pioneer worker in 
metal-filament electric lamps and a lead- 
ing Austrian authority on electrical illumi- 
nation, died recently in Vienna at the age 
of 62. 

George P. Baldwin, vice-president of the 
General Electric Co. since 1925, died De- 
cember 7. He was 59 years old. Mr. 
Baldwin was identified with the Stanley 
Elec. Mfg. Co. when it was bought by 
G. E. in 1903. He was the first manager 


of the merchandising department, created 
in 1923. 
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TURBO is the finest 


oil tubing you can put on 
your conductors, because: 


It is the only tubing that is repeatedly impregnated and baked, 
inside and outside,—not merely dipped. 


It has greater dielectric strength than any other tubing. 


Due to its impregnation, it is eight times as slow burning as any 
other tubing. 


It is impervious to weather, water, oils and acids. 


It retains its tubular shape despite any amount of twisting and 
bending. 


Its smooth inner surface speeds up assembly. 


Ou AN ~ 


These points have all been proven by actual tests, and estab 
lish TURBO Oil Tubing as the finest obtainable “spaghetti.” 
Wherever wires need covering, on motors, dynamos, radio 
sets, transformers, ignition apparatus, instruments, etc., 


TURBO should be used. 

















Available in thirty sizes, from .020 to 7%” I.D., packed in 
S r 

bundles for convenient use; send for free sample card con 

taining fifteen sizes and make your own tests 


! 9 PRB William Brand & Co. 
reg. 268 Fourth Ave., New York City 
OUT TU Rg i Nw G Our other products: a ue Mica, Precision-Gauge 








































Also porcelain in handsome 
glazes, pastel shades. Ask 


for free samples. 
We have the plant, equipment, knowledge 


N | V E R S A L and onilieg to meet your requirements, and | 


CLAY PRODUCTS COMPANY | GIl your orders promptly. Mail in your 


ia for suggestions and pric CS.-- regard- 


1525 First Street less of quz antity or kind. 
SANDUSKY, OHIO Che COLONIAL INSULATOR Company 


973 Grant Street Akron, Ohio | 


Refractory and Electrical Porcelain 


any size, shape and kind, easily made 
« quickly shipped » 
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Trico Fuse Mfg. Co., Milwaukee, Wis. 
Automatic visible lubricating system for 
ring or ball-bearing shafts, known as the 


Visible Lubricating System 


For new product descrip- 
tions of motors and control 
equipment, see Page 37 


ing, glazing or.leaving a bur. The cutting 
rate is regulated by an oil dashpot having 
an adjustable outlet opening. 

This machine is intended especially for 
cutting hard materials such as glass, porce- 
lain, hardened steel, as well as such mate- 
rials as phenolic resin products, stainless 


NEW PRODUCTS 


Electrical Materials, Parts and Equipment for Your Use 






























































Opto-matic Oiler. The manufacturer 
claims that the device saves considerable 
oil, reduces bearing troubles and eliminates 
oil-soaked motor windings. The oiler is 
designed to automatically provide a con- 
tinuous oil feed. - The- micrometer adjust- 
ment permits a wide range of oil levels 
merely by turning the glass reservoir. 

Filling the reservoir annually or semi- 
annually is all that is necessary. 


Neon Sign Flasher 


Reynolds Elec. Co., 2650 W Congress 
St., Chicago, Ill. Motor-driven flasher 
handling high voltage on secondary Neon 
transformer current. It will flash from 
one to six circuits of neon tubing with a 
wide variation in effects. It is compact, 
quiet in operation and adjustable for 
speed. 


Universal Cutting Machine 


A. C. Campbell, Inc., Bridgeport, Conn., 
subsidiary of American Chain Co. A ma- 
chine that will cut anything regardless of 
its hardness. Instead of a saw, the machine 





employs a rubber-bound disk of carborun- 
dum which is driven at 1800 r.p.m. by a 
motor with V-belt drive. Cutting is done 
below the level of the coolant in which the 
piece to be cut is submerged. The result 
is a smooth cut which is made without burn- 


58 


steel, and tubing of various types which are 


hard on the usual cutting tool. Pieces cut 
off can be held within very close limits as 
to length or thickness, ‘and usually require 
no other finish than that left by the car- 
borundum disk. 


Tube Checker 


Radio City Products Co., 48 West 
Broadway, New York. A tube checker 
that tests all the new tubes as well as the 
old ones without adapters. Equipped with 
4, 5, 6 and 7 prong sockets and a filament 
control switch so -that the heaters or fila- 
ments may be supplied 1.5, 2.0, 2.5, 3.3, 5.0, 
6.3, and 7.5 volts at every one of the ten 
sockets on the panel. 

The tester is operated directly from an 
A. C. 110 volt line. Panel is lithographed. 
Case is of leatherette material. 


Photo-Electric Cell 


J. Thos. Rhamstine 521 East Wood- 
bridge, Detroit, Mich. Self-generating 
type photo-electric cell for general appli- 
cations and service in the laboratory, com- 





mercial and industrial fields. This cell is 
of the dry disk type and transforms light 
energy directly into electrical energy with- 
out the aid of batteries or any other source 
of emf. It will generate from 5 to 7 
milliamperes in direct sunlight. This self- 
generating current is always directly pro- 
portional to the light intensity. Exposure 
to strong light or any climatic condition 
is said to have no effect on the cell’s effi- 
ciency. The cell measures 2% in. in dia. 
and one in. thick. It is equipped with two 
connection prongs which fit the standard 
UX radio tube socket. 


Beebe Electrical Instrument Co., 48 W. 
Broadway, New York. Line of D’Arson- 
val type moving coil meters claimed to use 
an improved design of moving coil assem- 


Precision Electric Instruments 





bly permitting greater simplicity of con- 
struction than has heretofore been possible. 
Accuracy of these instruments is guaran- 
teed within 2 per cent. Dials are 3% in. 
in dia. 


Line of Transformers 


Transformer Div. of Universal Micro- 
phone Co., Inglewood, Cal. Line of radio 
transformers covering the entire field from 
small, low-priced replacement transformers 
to the larger, more expensive power trans- 
formers used in radio transmitters. The 
more popular types include three sizes: 
first, the small core size used where mini- 
mum space and low price are factors; sec- 
cnd, medium core size, higher grade, 
over-all height 3 in., requiring a mounting 
space of 2% by 25% in.; and third, large 
size, 35g in. high with required mounting 
space of 3% by 3% in. and average weight 
of 3 Ibs. 10 ozs. Cased types are furnished 
with combination screw and lug terminals, 
permitting either wire end or spade to be 
applied with a screw driver or soldered 
directly to the lug as desired 


Midget Relays 


Ward Leonard Elec. Co., Mount Ver- 
non, N. Y. Midget magnetic relays for 
remote control. Improvements include a 
molded base which provides more rigid 
mounting of contacts and binding posts; a 
newly designed armature, which is said to 
improve the magnetic circuit and align- 
ment of contacts with reduced energy 
consumption. 

These relays can be furnished in single 
and double pole, single and double throw 
and various arrangements of contacts and 
terminal connections for A. C. and D. C, 
up to 110 volts. 
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New Catalogs, Leaflets, Books— 


General 


369. Unemployment Insurance Library. 
Four volumes, entitled Unemployment 
Benefits in the U. S., Unemployment In- 
surance in Great Britain, Unemployment 
Insurance in Switzerland, and Unemploy- 
ment Insurance in Belgium. Based on field 
investigations. Price, four volumes, $12.50. 
Industrial Relations Counselors, Inc. 


370. Weld It Well. Bulletin No. HW-2 
illustrating in detail welding sets and 
equipment. Engineering data. 20 pages, 
8% by ll in. Harnischfeger Corp. 


371. Service Items in Department and Fur- 
niture Stores. 32-page study conducted by 
the Bureau of Business Research of the 
College of Commerce and Administration, 
Ohio State University. Gives such data 
as radio instalment practice, vacuum cleaner 
instalment sales practice, and similar data 
for electric refrigerators, clothes washers, 
and other electrical appliances. Price 50 
cents. 


372. Air Conditioning Manual. 115-page 
book prepared by the Air Conditioning 
Committee of the General Power Bureau, 
Pacific Coast Electrical Association. Pre- 
pared for the use of sales departments of 
power companies. Complete engineering 
data. Illustrated. 


373. Plastic Working of Metals and Power 
Press Operations. Book by E. V. Crane, 326 
pages, 6 by 9 in., 254 illustrations; 25 tables. 
Price $4. Book discusses such things as 
shearing metal, bending operations, expand- 
ing, contracting and curling; cold working 
of plastic metals, drawing speeds, etc. John 
Wiley & Sons. 


374. B Power Unit for Auto Radios. Four- 
page leaflet, illustrating and describing a 
B power unit for radios in automobiles, 
police cars, aeroplanes, busses and motor 
boats. Engineering data and prices. Emer- 


son Elec. Mfg. Co. 


375. Constant Voltage Generator for Auto 
Radio. Two-page leaflet illustrating and 
describing a constant voltage generator for 
auto-radio installation. Wiring diagram. 
Whataker-Upp Co. 


376. Refrigeration Directory and Market 
Data Book. 590 pages, giving trend of 1932 
distribution, sales statistics, specifications 
of household electric refrigerators, air con- 
ditioning directory. Price $1. Business 
News Publishing Co. 


Motors and Motor Drives 


377. Motor Gear Reduction Units. 8-page 
leaflet illustrating and describing a system 
of direct power application by the use of 
motor gear reduction units, by which the 
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motor speed may be either stepped up or 
down. Numerous illustrations show appli- 
cations. Engineering data. Sterling Elec. 
Motors, Inc. 


378. Linc Weld Motors. Four-page leaflet, 
8% by 11 in. Detail illustrations showing 
construction. Table of dimensions corre- 
sponding to various frames. Lincoln Elec. 
Co. 


379. Low-Inertia Special Torque A. C. 
Motors. Two pages, 8% by 11 in. Illus- 
trations showing motor and applications. 
Engineering data. Reliance Elec. & Engi- 
neering Co. 


380. Punch Press Motors. Four pages, 
8% by 11 in. Half-tone illustrations and 
curves. Engineering data. Reliance Elec. 


e 


& Engineering Co. 


381. Ball Bearings. Loose-leaf circular 
No. 201FE, illustrating the use of double- 
row angular-contact ball bearings in sheave 
mountings. New Departure Mfg. Co. 


382. Synchronous Motors. Fifty-four pages, 
8% by 11 in. Devoted to large synchron- 
ous motors. Numerous application illus- 
trations. Curves. Engineering data. 
Illustrations and formulae describing syn- 
chronous motor operation. General Elec- 
tric. 


Machines and Tools 


383. Bench Size Boring Machines. Six-page, 
illustrated leaflet describing a highly elec- 
trified boring machine used by motor manu- 
facturers. City Machine & Tool Works. 


384. Testing and Balancing Machines and 
Instruments. Catalog 50, Part K. Loose 
leaf, 104 pages. Very complete description 
of various types of balancing machines, 
such as used for balancing motor armatures 
both statically and dynamically. Numerous 
illustrations. Engineering data, detail illus- 
trations. Tinius Olsen Testing Machine 
Co. 


385. Wheel Truing Diamonds. Eight pages, 
8% by 11 in. Detail specifications, prices, 
illustrations. Text explains how diamonds 
should be used. F. F. Gilmore & Co. 


386. Convertor and Short Wave Oscillator. 
One page devoted to each piece of equip- 
ment. Each piece of equipment illustrated, 
description and engineering data. Lefel 
High Frequency Laboratories. 


387. Inverters. Two-page leaflet describ- 
ing device for operation of standard A.C. 
radio from D.C. Illustration, description, 
technical data and prices. Solar Mfg. Corp. 


388. Multidapter. One page, 8% by 11 
in. describing and illustrating an adapter 
for use in testing various types of radio 


FILL IN this coupon and 

mail it to the Editor, ELEC- 

TRICAL MMANUFACTURING, 

239 W. 39th St, New 
York City 
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tubes with a tube analyzer. Quick refer- 
ence chart. Radio City Products Co. 


Materials and Parts 


389. Rubber Belting. Four-page booklet 
entitled “Lubricated with Rubber,” giving 
the features of Highflex belting. B. F. 
Goodrich Rubber Co. 


390. Silent Steel Gears. Bulletin No. 71, 
814 by 11 in. 12 pages, detail half-tone 
illustrations showing how gears are made. 
Engineering data, sketches, prices. John 
Waldron Corp. 


391. Rust Preventive. Bulletin 20, treating 
of the cause and prevention of rust, as well 
as the advantages of elastic primer as a 
rust-preventive. Complete directions for 
use. American Chemical Paint Co. 


392. Radio Sockets. Four pages, typed, 
81%4 by 11 in. Line drawings showing 
details of construction. Spaulding Fibre 
Co.; ime: 


393. Certified Resistors—Replacement Guide. 
Loose leaf, 56 pages, consisting mostly of 
a tabulation giving names of various sets 
and resistors required for replacement. 
Price 50 cents. ( nenta bon, Inc. 

394. Using Paint as Light. Sixteen-page 
booklet consisting mostly of a series of 
charts showing the different amount of 
light on tables in different colors of rooms 
under different kinds of lighting. Concise 
discussions of foot candles, reflection, direct 
lighting, indirect lighting and semi-indirect 
lighting. New Jersey Zine Co. 


395. Midget Relays. Four-page leaflet. 
Five half-tones, wiring sketches, engineer- 
ing data. Struthers Dunn, Inc. 
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Copies of any of the patents mentioned 
here may be obtained by sending 15 
cents for each copy wanted to the 
Editor, ELECTRICAL MANUFAC- 
TURING, 239 W. 39th Street, New 
York City, N. Y. Where more than 
five patents are wanted at one time 
the additional numbers, beyond five, 
are ten cents a copy. 





*The patents on motors and motor 

controllers together with those on 

motor-driven devices (where the mo- 

tor drive is part of the patent claim) 

are omitted here but will appear 
grouped in February. 





1,883,885. Magneto-Electric Ignition 
tus. Assigned to Robert Bosch 
schaft, Stuttgart, Germany. 

_ 1,883,893. Chassis for Radio Apparatus. As 
signed to General Electric Co., Bridgeport, Conn. 

1,883,898. Thermionic Cathode. Assigned to 
Westinghouse Electric & Mfg. Co. 

1,883,905. Ignition Coil. Assigned to Delco- 
Remy Corp., Anderson, Ind. 


Appara 
Aktiengesell- 


1,883,926. Combination of Phototube and an 
Amplifier. Assigned to Westinghouse Elec. & 
Mfg. Co. 

1,883,927. Electric Heater. Assigned to 
General Electric Co., Schenectady, N. Y. 

1,883,928. Electrical Regulating System. As- 


signed to General Elec. Co., 
_ 1,883,929. Power System. 
inghouse Elec. & Mfg. Co. 


Bridgeport, Conn. 
Assigned to West- 


1,883,932. Electric Condenser. Assigned to 
Robert Bosch Aktiengesellschaft, Stuttgart, 
Germany. 

_ 1,883,951. Battery Ignition Device. As- 
signed te Robert Bosch Aktiengesellschaft, Stutt 
gart, Germany. 

1,883,953. Signaling Apparatus. Assigned to 
Robert Bosch Aktiengesellschaft, Stuttgart, 
Germany. 

1,883,954. Signaling Device Assigned to 
Robert Bosch Aktiengesellschaft, Stuttgart, 
Germany. 

1,883,955. Selecting Telegraph. Assigned to 


Teletypesetter Corp., Chicago, IIl. 

1,883,957. Magnetically Operated Valve. As 
signed to Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 


1,833,961. Portable Refrigerator. Joseph Kos 
merl, Lyons, Til. 

1,884,000. Service Bos. Assigned to M. J 
Lewis Products Co., Canton, Ohio. 


1,884,006. Antenna. Assigned to Radio Corp 
of America, New York, N. Y. 
1,884,011. Radio Oscillation 
L. Lord. Newark, N. J. 
1,884,020. Combined Reflector and Light for 
Automobiles and the Like. Assigned to Ameri- 
can Gasaccumulator Co., Elizabeth, N. J. 
1,884,045. Electrically Operated Fluid Fuel 
Burner Control. Ira E. McCabe, Chicago, Ill 
1,884,046. Adjustable Means for Mounting 
ee Controls. Ira E. McCabe, Chicago, 


System. Francis 


1,884,070. Coffee Percolator. Emil Max Men 
nicke, assigned one-half to Herman O. Lorenz, 
New York, N. Y. 


1,884,071. Electric Storage Battery. Assigned 
to Robert Bosch Aktiengesellschaft, Stuttgart, 
Germany. 

1,884,082. 


Coated Electron Emitting Surface. 
Assigned to Grigsby-Grunow Co., Chicago, III. 
1,884,085—1.884.086. E lectrical Precipitation. 
Assigned to The Barrett Co., New York, N. Y 
1,884,108. Flash Light. Assigned to Scovill 
Mfg. Co.. Waterbury, Conn. 
1,884,110. Electroplating of Wax. 
to Radio Corp., New York, z3 
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Assigned 


The Month’s Electrical Patents 


Here is a complete list of all electrical patents 
for the month preceding publication date.* 


1,884,117. Control Switch. La Vaughn L. 
Mortesen, Los Angeles, Calif. 

1,884,121. Electric Plug. Assigned to Henry 
Hyman, Brooklyn, N. Y. 

1,884,133. Switch Handle. Assigned to The 
Arrow-Hart & Hegeman Elec. Co., Hartford, 


Conn 


1,884,146—1,884,147. Lighting Switch. As 
signed to Delco-Remy Corp., Anderson, Ind. 
1,884,148. Switch. Assigned to Delco-Remy 


Corp., Anderson, Ind. 

1,884,166. Method of Manufacturing Positive 
Active Material for the Alkaline Storage Bat- 
teries. Eikichi Otsuka and E/ikichi Saegusa, 
Tokyo, Japan. 

1,884,170. Photographic Sound Recording and 
Reproducing Apparatus. Assigned to Owens 
Development Corp., New York, N. . 

1,884,171. Sound Reproducing Device. _ As- 
- to Owens Development Corp., New York, 


1,884,176. Antenna. Assigned to Henry G. 
Bartsch, Washington, D. C. 

1,884,219. Convenience Outlet. Harry E. 
Rz idack. New York, N. Y 

1,884,223. Insulating Joint. Assigned to The 


Delta-Star Elec. Co., Chicago, Il. 

1,884,225. Distributing Panel. 
Westinghouse Elec. & Mfg. Co. 

1,884,229. Electric Condenser. Assigned to 
Technical Equip. Co., Des Moines, Iowa. 

1,884,232. Electrical Heating Device for Curl- 
ing Tongs. Assigned to Robert Bosch Aktien- 
gesellschaft, Stuttgart, Germany. 

1,884,256. Control for Oil Burning Apparatus. 
Assigned to Combustion Fuel Oil Burner Co., 
Milwaukee, Wis. 

1,884,280. Portable Loud Speaker. 
to General Electric Co., Bridgeport, 
1,884,285. Photo- Electric Tube. 
Telefunken Gesellschaft fur Drahtlose Tele- 
graphie M.B.H. Hallesches, Berlin, Germany. 
1,884,287. Apparatus for Receiving Television 
Pictures. Assigned to Telefunken Gesellschaft 
fur Drahtlose Telegraphie M.B.H., Berlin, 

Germany. 

1,884,288. Facsimile Transmission. Assigned 
to Telefunken Gesellschaft fur Drahtlose Tele- 
graphie M.B.H., Berlin, Germany. 

1,884,295. Process of Welding. Assigned to 
General Electric Co., Bridgeport, Conn. 

1,884,298. Brush for Electrical Machines. As- 
signed to Delco-Remy Corp., Anderson, Ind. 


Assigned to 


Assigned 
Conn. 
Assigned to 


1,884,309. Machine for Surfacing the Rubbing 
Blocks of the Circuit Breaker Levers of Ignition 
cg Assigned to Delco-Remy Corp., Dayton, 
Ohio. 

1,884,311. Laminate Insulation. Assigned to 
General Cable Corp., New York, N. Y. 

1,884,327. An Electrodynamic Loud Speaker. 
Percy Le Baron Spencer, Medford, Mass. 

1,884,341. Electric Switch. Assigned to 
Robert Bosch Aktiengesellschaft, Stuttgart, 
Germany. ‘ 

1,884,376. Therminioc Amplifier for Use in 


Conjunction with Photo-Electric Devices. As- 
signed to Victor Talking Machines Co 


1,884,382. Switch. George E. Thimmes, 
Mechanicsville, Towa. 

1,884.385. Electrical Apparatus and Method 
of Making Terminal Strips Therefor. Assigned 
to Thordarson Elec. Mfg. Co., Chicago, Ill. 

1,884,386. Transformer. Assigned to Thordatr 


son Elec. Co., 
1,884,396. 


Chicago, IIl. 

Apparatus for Electric Arc Weld 
ing. Assigned to A. O. Smith Corp., Milwaukee, 
Wis 


1,884,419 Means for Simulating Mutual Im 


pedances Assigned to Westinghouse Elec. & 
Mfg. Co. 

1,884,43 Electric Cord Terminal. Assigned 
to Gener E Elec. Co., Schenectady, N. Y. 

1,884,439. Circuit for Electron Discharge De- 
vices. Assigned to General Electric Co., Bridge- 
port, Conn. 

1,884,444. Transmission Line Protective 
System. Assigned to Westinghouse Elec. & 
Mfg. Co. 

1,884,445. Fuse Holder. John A. Wever, 
Baltimore, Md. 

1,884,451. Electric Heating Element. Edwin 
L. Wiegand, Pittsburgh, Pa. 

1,884,453. Electric Sign. Francis E. J. Wilde, 
Forest Hills, N. Y. 

1,884,454. Control Apparatus for Electric 
Signs. Francis E. J. Wilde, Forest Hills, N. Y. 

1,884,456. Trolley Slide with Locking Means. 
Assigned to Superior Trolley Slide & Equip- 
ment Co., Waukegan, IIl. 

1,884,457, Ignition Device. Assigned to Delco- 
Remy Corp., Anderson, Ind. 


ht-Sensitive Device. 


& Mfg. Co. 


1,884,464. Ligh 
to Westinghouse Elec. 


Assigned 


1,884,466. Welding Apparatus. Assigned to 
Clayton Mark & Co., Chicago, Ill. 

1,884,483. Apparatus For Treating Vegeta- 
tion. Robert H. Wright, Nashville, Tenn. 

1,884,493. Chromium Plating Apparatus. As- 
signed to Manz Rotogravure Co., Chicago, IIl. 


1,884,496. Electrical Prospecting 
Assigned to Swedish American 
Corp., New York, N. 

1,884,502. Means for Pasting Battery Plates. 
Assigned to Vesta Battery Corp., Chicago, IIl. 

1,884,512. Electroplating Metallic Cylinders. 
Assigned to Ballard Process Co., San Francisco, 


Calif. 

1,884,535. Method of Making Grids. 
L. Beyer, Newark, 

1,884,536-1,884,537. 
R. Blair and Louis Cohen, Washington, 

1,884,547. Electrical Generating 
Ward E. Bower, Washington, D. C. | 

1,884,562. Signaling System. Assigned to 
Teletype Corp., Chicago, “Th. 

1,884,569. Electric Switch. Assigned to The 
Lincoln Elec, Co., Cleveland, Ohio. 

1,884,570. Portable Electrode Holder. As- 
signed to The Lincoln Elec. Co., Cleveland, Ohio. 

1,884,572. Arc Snuffer. Assigned to The Lin- 
coln Electric Co., Cleveland, Ohio. ; 

1,884,576. Ignition System. Patrick B. 
Comer, Greensboro, N. 

1,884,578. Electrical Sostenuto Piano. 
Cooper, Brooklyn, N. Y. 

1,884,579. Electric Station. Assigned to The 
Delta Star Electric Co., Chicago, Il. 

1,884,580. Electrical Switching Station. As- 
signed to The Delta Star Co., Chicago, III. 

1,884,582. Vacuum Tube Socket. Assigned to 
Bell Telephone Labs., Inc., New York, N. Y. 


Apparatus. 
P rospecting 


Henry 
Radio Signaling. William 


D, Cc. 
System. 


Simon 


1,884,591. Electric Discharge Tube. Assigned 
to Wired Radio, Inc., New York, N. Y. 

1,884,592. Signaling System. Assigned to 
Wired Radio, Inc., New York, N ; 

1,884,593. Television System. Assigned to 
Wired Radio, Inc., New York, N. Y. 

1,884,600. Induction Process of Graphitizing 
Carbon. Assigned to Peter C. Reilly, Indianap- 
olis, Jnd. 

1,884,603. Light Ray Projector. 


Assigned to 
International Projector Corv., New York, N. Y. 
1,884,654. Relay and Circuit Breaker. As- 
signed to Wired Radio, Inc., New York, N. Y. 
1,884,655. Antenna Relay and Control Sys- 
-, Assigned to Wired Radio, Inc., New York, 


1,884,663. Number Indicator and Register for 
Automatic Telephones. Assigned to Alta Green 
berg, Portland, Ore. 

1,884,675. Electric Wave Transmission Sys- 
tem. Assigned to Bell Telephone Labs., Inc., 
New York, N. Y. 

1,884,678. Piezo-Electric Crystal 


Apparatus. 
Assigned to Wired Radio, Inc., ; 


New York, 


1,884,679. High-Frequency. Assigned to 
Wired Radio, Inc., New York, N. Y 
1,884,680. Automatic Volume Control System. 


Assigned to Wired Radio, Inc., New York, N. Y 


1,884,681. Volume Control System. Assigned 
to Wired Radio, Inc., New York, N. Y 

1,884.707. Beacon System. Assigned to 
Wired Radio, Inc., New York. N. Y. 

1,884,711. Electric Wave Transmission Sys- 
tem. Assigned to Western Elec. Co., Inc., New 
York, N. Y. 

1,884,712. Article for use in Arc Welding. 
Sevens to The Lincoln Elec. Co., Cleveland, 

io. 

1,884,714. Arc Welding. Assigned to The 


Lincoln Electric Co., Cleveland, Ohio. 
1,884,715. Welding Electrode. Assigned to 
The Lincoln Electric Co., Cleveland, Ohio. 


1,884,723. Electric Clock System. Assigned 
to The Standard Elec. Time Co., Springfield, 
Mass. 


1,884,724. Sound Box for Phonic Diaphragms 
Assigned to Western Electric Co., Inc., New 
York. N. Y 


1,884,735. Sienaling Mechanism. Assigned to 
The Gamewell Co., Newton Upper Falls, Mass 
1,884,743. Single Magnet Reperforator. As- 


signed to Teletype Corp., Chicago, Il. 
1,884,744. Repeating System and Apparatus. 
Assigned to Teletype Corp., Chicago, Il. 
1,884,745. Selective System and Apparatus. 
Assigned to Teletype Corp., Chicago, Il. 
1,884,754. Printing Telegranh. Assigned to 
Teletype Corp., Chicago, II. 
1,884,755. Coupon Printer. Assigned to Tele 
type Corp., Chicago, Ill. 
1,884,776. Intermittent Thermal Switch. 
Harry F. Rowenstein, Washington, D. C. 
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Robert E. 
McCombes, 


1,884,780. Neon Type by-Pass. 
McCombes, deceased, by Esther W. 
administratrix, Buffalo, N. Y. 

1,884,797. Temperature and 


Circuit Control 


System for High Frequency Signaling System 
Raymond B. Meyer, Washington, D. C. 

1,884,807. Keyboard Mechanism for Tele 
graph Apparatus. Assigned to Teletype Corp., 
Chicago, Ill. 

1,884,825. Toaster. Joseph Pavelka, St 
Louis, Mo. 

1,884,826. Electric Welding Mechanism As 
signed to The Lincoln Electric Co., Cleveland, 
Ohio. 

1,884,844. Magnetic Wave Amplifying Repeat. 
Assigned to Bell Telephone Laboratories, Inc., 
New York, N. Y. 

1, 884, 845. Magnetic Amplifier. Assigned to 

iboratories, Inc., New York, 


Bel Telephone La 
N. Y. 


1,884,863 Magnetic Brake. Assigned to 7 
Baker Raulang Co., Cleveland, Ohio. 

1,884,872. Thermostatic Switching Devic 
John L. Rot bins, Denver, Colo. 

1,884,877. Circuit Controlled. Albert B. Ryy 
inski, Laurelton, Long Island, N. Y 
_ 1,884,884. Electric Track Switch. Chester O 
Seaton, Louisville, Ky. 

1,884,892. Battery Terminal. Jacob Shanks, 


St. Louis, 


Mo 





1,884,902 Regulating System for Alternating 
Current Generators. Assigned to Crocker 
Wheeler Elec. Mfg. Co., Ampere, N. J 

1,884,910. Automatic Telephone Switch. As 
signed to Strowger Telephone Securities, I1 
Wilmington, Del. 

1,884,934. Apparatus for Measuring the Per 
centage of Modulation. James D. Wallac 
Washington, D. C. ; 

_ 1,884,945. Combines Oscillator and Modulat 
System. John A. Willoughby, Cambridge, Mass 

1,884,950. Means for the Detection of Elec 
tricity. Hubert E. Woodring, Denver, Colo 

1,884,957. Illuminating Device. Maude 
Adams, Raymond F. Howe, New York, N. Y 
and Perley G. Nutting, Washington, D. C 

1,884,958. Magneto Electric Ignition Appa 
ratus. Assigned to Robert Bosch Aktiengesell- 
schaft, Stuttgart, Germany. 

_ 1,884,959. Magneto Ignition Apparatus As 
signed to Robert Bosch Aktiengesell Stutt 
gart, Germany. 

_ 1,884,968. Combined Flash Light and Read 
ing Glass. Isabelle H. M. Bloch, Chicago, Tl] 

_ 1,885,001. Apparatus for Convertins Sound 
Vibrations into Electrical Variations. henignel 
to Radio Corp. of America, New York, N. Y 

1,885,041. Stove - Cabinet. Floyd Jennings 
Baker, Washington, 5 ‘ : 

1,885,048. Electrical System Assigned to 
The Anderson Co., Gary, Ind. 

1,885,049. Electrothermic Indicator. Torsten 
Kalle, Saffie, Sweden. 

_ 1,885,052. Electrothermal Apparatus, As- 
signed to The Anderson Co., Gary, Ind. 

1,885,053. Electric Control System and Ap- 
paratus. Assigned to The Anderson Co., Gary, 


Ind 


1,885,054. Electrically Operated Indicating 


Apparatus. John W. Anderson, Gary, Ind. 

_ 1,885,068. High Current Electric Switch. As 
signed to the Condit Elecl. Mfg. Corp., South 
Boston, Mass. 


1,885,078. Synchronism Indicating Means. 
se to General Electric Co., Schenectady, 


j 1,885,101. Multibreak Electric Switch.  As- 
signed to Condit Elecl. Mfg. Corp., South Bos- 
ton, Mass. 

1,885,106. Means for Treatment of Diseases 
of the Genito-Urinary Tract. John J. Briggs, 
Inc +. anapolis, Ind. r 7 

1,885,108. Terminal Connection and Method 


of Making the Same. 
ard Electric Co., 
1,885,111. 
coln, Nebr. 
1,885,118. Oscillation Device. 
sociated Electric Laboratories, 


Assigned to Ward Leon- 

0 Mount Vernon, N. Y. 

Fuse Bros. Foss C. Hush, Lin 
Assigned to As- 

Inc., Chicago, Ill. 


1,885,125. Electrical Discharge Device. Fri d- 
erick S. McCullough, Edgewood Borough, Pa 
1,885,127. Antifreezing Device for Windows, 
Windshields and the like. Alphonse Milette and 
Philippe Dupuis, Montreal, Quebec, Canada. 

1,885,147. Plural Switch Operating Means. 


Assigned to The Arrow-Hart & Hegeman Elec. 


Co., Hartford, Conn. 

_ 1,885,148. Apparatus for Electroplating As- 
signed to Winchester Repeating Arms Co., New 
Haven, Conn. 7 

1,885,151. Direct Antenna System. Assigned 
to Bell Telephone Laboratories, Inc., New York, 
a 

1,885,155. Control of Constant Current Cir- 
cuits. Assigned to General Electric Co., Schenec- 
tady, N. Y. 

_ 1,885,157. Control of Electric Switches. As- 
signed to General Electric Co., Schenectady, 
N. 

1,885,162. Advertising System. Le Roy O. 
Werner, Wheeling, W. Va. 

1,885,168. Concentric Conducting System. As. 
signed to — Telephone & Telegraph Co., 


New York, N 
1,885,189. Circuit Protecting Device. Assigned 
to Compagnie Pour la Fabrication des Compteurs 
et Materiel d’Usines a Gaz Montrouge, France. 
1,885,195. Concentric Conductor Transmission 
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System. Assigned to American Telephone & Tel- 
egraph Co., New York, N. 

1,885,196. Electrically Controller Regulating 
Means. Assigned to Schutte and Koerting Co., 
Philadelphia, Pa. 

1,885.217. Electron Discharge Device. Lucien 
Begin, Paris, France, assigned one-half to Wil- 
liam B. Weaver, Birmingham, Ala. and Harold 
FE, Wi ilhelm, New York, N. 

1,885,227. Cable Connector. Assigned to The 
Thomas & Betts Co., Elizabeth, N. 

1.885,275. Separable Lamp Stand. Morris M 
Marcus, Philadelphia, Pa. 

1,885.301. Amplifying System. Assigned to 
Atwater Kent Mfg. Co., Philadelphia, Pa. 

1,885,307. Volume Control. Assigned to At- 
water Kent Mfg. Co., Philadelphia, Pa. 

1,885,308. Loud Speaker. Adolph A. Thomas. 
Ne York, N. Y. 

1,885,317-1,885,318. Transmission Line Suj 
port The Ohio Brass Co., Mansfield, Ohio. 


Electrical Translating Apparatus. 





The Union Switch & Signal Co., 
a. 

1,8 -_Inclosed Electric Switch. Assigned 
to Conduit Electrical Mfg. Cop., South Boston, 
Mass 

1,885,373. Variable Rheostat. Rene Benja- 


Villefranche-sur-Soane, France. 
Weighing Machine. Ralph C. 


min Planche, 
1,885,378. Roe, 








Englewood, N. J., assigned one-half to Stephen 
W. Borden, Summit. N. J. 

1,885,431. Electric Incandescent Lamp and 
Holder thereof. Edwin Rudolph Grote, Wimble 
don, London, England. 

1,885,436. Fluid Transfer Device. Assigned 
to A. C. Spark Plug Co.. Detroit, Mich 

1,885,451. Process of Preparing an Actuve 
Nass for Cathodes of Electric Alkaline Accumu 
lators. Assigned to I. G. Farbenindustrie Ak 
tiengesellschaft Frankfort-on-the-Main, Germany 

Design Patent 88.15 Electric Cooking Oven. 
Assigned to napp- Monarch Company 
Belley il 
1,885,467. Electrical Contact for Lamp. _As 


Connersville, Ind. 


signed to Indiana Lamp Corp., y 
The Potter 


1.885,477. Terminal. Assigned to 
Co., North Chicago, IIl. 


1,885,482. Time Controlled Switch. Adolf H 
Saar. Jr., Omaha, Nebr. 

1,885,495. Starting Device for Mercury Arc 
Rectifiers. Mario Urbinati, Rome, Italy. 

1,885,504. Transmission Line. Assigned to 
The Ohio Brass Co., Mansfield, Ohio 

1,885,513. Multiple Electrial Conduit Recep- 
tacle and Plug. Martin J. De Mask, Pittsburgh 
Pa 

1,885,521. Railway Traffic Controlling Appa 
ratus. Assigned to The Union Switch & Signal 
Co., Swissvale, Pa. se 

i'885,526 Signal Switch for Motor Cars. Wil 
liam Lucius, Gainesville, Fla. 

1,885,529. Electrode for Neon Signs. John J 


Madine, Los Angeles, Calif. 
1,885,535. Circuit Controlling Mechanism. As 
signed to Metropolitan Device Corp., Brooklyn 
1,885,569. Control Sree. John F. Usener, 
Sr. and John F. Usener Houston, Tex. 
1,885,581. Conduit Fiteiar. Assigned to Erie 
Malleable Iron Co., Erie, Pa. 


Condenser. Assigned 
Dayton, Ohio. 


1,885,596. An Electrical 
to General Motors Radio Corp., 


1,885,604. Instantaneous Control of Light. As 
signed to Radio Corp. of America, New York, 
Bs. es 

1,885,622. Light Signal. Assigned to The 


Swissvale, Pa. 
Assigned to Western 


Union Switch & Signal Co., 
1,885,632. Oscillation. 


Electric Co., Inc., New York, N. Y, : 
1.885.633. Hum Balancer. Assigned to Chi- 
cago Telephone Supply Co., Elkhart, Ind 


1.885.636. Induction Cab Signal System. Dan 
iel Herbert Schweyer, Easton, Pa. 
1,885,637. Metal Arc Lamp. 
Piepmeyer & Co., Kommanditgesellschaft, 
Wilhelmshohe, Germany 
1,885,642. Theater Floodlight. 
Strong, Chatham, N. 

1,885,643. Mechanical Contrivance for Popular 
Amusement. Assigned to Hugo Karvaly, Neuilly, 
Seine, France. 

1.885.652. Method and Apparatus for Taking 
Soundings. Assigned to Societe de Condensation 


Assigned te 
Kassel- 


Herbert T 


et d’Applications Mecaniques, Paris, France. 
1,885,662. Electric Railway System. Harold 

Kenneth Whitehorn, Maidstone, England. 
1,885,700. Electroplating and Process of Pro- 

ducing same. Colin G. Fink, New York, N. Y. 
1,885,701. Tungsten Plating and Method of 


Colin G. Fink, New York. N. Y 
1,885,709. Electric Switch. Arthur C. Gaynor, 
Stratford, Conn. 
1,885,713. Electric Switch Box Latch 
Handle. Assigned to The Trumbull Elec. 
Co., Plainville, Conn. 


Producing same. 


and 
Mfg 



























































































































1,885,714. Signal oe Vehicles. Leon N. Hamp 
ton, New York, N, ; 

1,885,715. Dacihiies Lavatory Bowl. Louis 
Hanson, Spokane, Wash. 2 

1,885,717. Magnetic Separator. Fred Harris 


Anchorage, Territory of Alaska. cs 

1,885,722. Process of Melting Glass by Elec 
tricity. Assigned to Pitsburgh Plate Glass Co., 
Pittsburgh, Pa. 

1,885,728. Harmonic Generating and Selecting 
System. Assigned to Bell Telephone Labs., Inc., 
New York, N. Y. 

1,885,758. Radio Apparatus. 
Grigsby- Grunow Co., Chicago, Ill 

1,885,770. Thermionic Transmitter & Receiver 
Gerrit Schotel, The Hague, Netherlands. 

1,885,776. ‘Combines Street and Traffic Sign 
Earle E. Smith, West Springfield, Mass. 


Assigned to 


1,885,782. Shielded Tube and Socket. Herman 
L. Strongson, New York, N. Y. 

1,885,784. Automatic Switch in a Telephon 
System. Assigned to Siemens Brothers & Co., 


Ltd., London, 
1,885,786. 


England. 
Dry Cell and Seal Therefor. 
ter G. Witt, Lakewood, Ohio. 

1,885,791. Fluid Conditioning Method and Ay 
paratus. Assigned to B. F. Sturtevant Co., Hyd: 
Park, Mass. 

1,885,793. Refrigeration Motor and 
Lynn, Mass. 

1,885,819. Photo-Electric Tube. Heinrich H. 
Geficken and Hans R. Richter, Leipzig, Germany. 

1,885,826. System of Photography Employin 
Frequency Modulation. Assigned to America: 
Telephone & Telegraph Co., New York, N. Y. 

1.885.830. Portable Electric Fountain. Stephen 
B. Butchings, Chicago, Ill. 

1,885,831. Process of the Separation of Rub 
ber Assigned to Siemens-Elektro-Osmose G. n 
b. H., Siemenstadt near Berlin, Germany. 

1,885,842. Indicationg Lamp for Vehicles. As 
signed to Benneville Lloyd Singley, Meadville, Pa 

1,885,858. Electric Adjusting Device for the 
Hands of Clock Mechanisms. Charles Rosat 


Wal 


Pump 


Boudry, Jakob Otto Moser, Bern, and Paul Rey- 
mond, Colombier, Switzerland; Rose-Lucy Rosat. 
nee Bole, administator of said Charles Rosat 


deceased. 


1,885,860. Lamp for Advertising Purposes 
Guy Landis Rowe, Dallas, Tex. 
1,885,865. Electrical Switch. George J. Schnei- 


der, Detroit, Mich. 

1,885,900. Talking Motion Picture Attachment. 
Assigned to General Talking Pictures Corp., Nev 
York, N. Y. 


mag aOt, Switch. Assigned to National Pneu 
matic New York, 

ces 30a. Apparatus " for Charging Storage 
Batteries. Assigned to The Union Switch & Signal 
Co., Swissvale, Pa. 

1,885,909. Apparatus for Signaling Between 


Two Points on a Railroad Train. Assigned to The 
Union Switch & Signal Co., Swissvale, Pa. 

1,885,913. Radio-Apparatus. Page S. Haselton 
Evanston, Il. 

1,885,925. Apparatus for the Control of High 
way Crossing Signals. Assigned to The Union 
Switch & Signal Co., Swissvale, Pa. 

1,885,947-1,885,.948. Railway Signaling Ap 
paratus. Daniel W. Richards, Roanoke, Va. 

1,885,959. Apparatus for the Filtration of Ra 
dio Wave Signals. Robert Herbert Stevens, 
Edmonton, Alberta, Canada. 

1,885,966. Automatic Rotary Machine Heating 
Induction. Pierre Viry, Chatellerault, France. 


1,885,973. Display Device. Assigned to Met 
lox Corp., Ltd., Manhattan Beach. Calif. 

1,886,004. Signal Lamp. Mathilde T. Geyser, 
Elmhurst, N. Y. 

1.886.027. Copyholder Light. Assigned to Day- 
Brite Reflector Co. St. Louis Mo. 

1,886,031. Mechanical Construction of Loud 
Speakers. Assigned to The Crosley Radio Corp., 
Cincinnati, Ohio. 

1,886,059. Automatic Switches. Assigned to 
International Standard Electric Corp., New 
York. N. Y. 

1,886,062. Train Control. Frank Julian 
Spracue, New York, N. Y. 

1,886,078. Switch for Signaling Systems for 
Vehicles. Bornett L. Bobroff, Racine, Wis. 

1,886,079, Indicator. Assigned to Otis 
Otis Elevator Co., New York, N. Y. 

1,886,080. Rheostat. Assigned to Ward 
Leonard Electric Co., New York, N. Y. 

1,886,095. Battery Terminal Clamp. As- 
signed one-third to J. H. Ward. one-third to 
George Irwin. and one-third to Charley Harris, 
Pawhuska. Okla. 

1,886,097. Automatic Telephone System. As- 
signed to International Standard Elec. Corp., 
New York, N. 

1,886,107. Electric Clock System. Assigned 
o The Standard Elec. Time Co., Springfield, 
Mass. 

1,886,125. Photocell Compensating System. 


Gordon Brown 
1,886,137. 


Scheihell. Newark. N. 
Electrical Plue and Socket Connec- 


tion Tohn Bristow Tucker Tyseley, Birming- 
ham, England. 

1,886,150. Electron Discharge Device. As- 
signed to Raytheon, Inc., Cambridge, Mass. 

1,886,153. Electric Switch. Francesco Per- 
rotti, Milan, Italy. 

1,886,161. Outlet Box and Hanger and Method 
of Making the same Assigned to Chicago 
Mechanical Mfg. Co., Chicago. TI. 

_ 1,886,180. Voltage Smoothing and Regulat- 
ing System. Assigned to Ratheon, Inc., Cam- 


bridge, Mass. 
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*Nichrome” 


*“Nichrome” [V 


and other 


ALLOYS 


for 


and RADIO purposes 


Driver-Harris Company 


Harrison, New Jersey 
Chicago Detroit Cleveland Morristown, N. J. England 
In Canada—The B. Greening Wire Co., Ltd., Hamilton, Ont. 


THE WIRE 


THAT MADE ELECTRIC HEAT POSSIBLE 


The old timers like 


the new 


CORE SOLDER | HOSKINS 


ft oO oO — 
—because it combines 
the convenience of a cored solder, 
made from virgin metal, 
with the old and tried re- 
liability of the genuine. 


q SOLDERING FLUX 


Send for THE RUBY CHEMICAL CO. 
Sample 60 McDowell St., Columbus, Ohio 


a ae 


mS The New __ Bench Type 
required — WIRE STRIPPER 


Automatically Grips and 
Strips in One Operation 


Operated on bench or 
stand by foot pedal, 
this machine will pay 
for itself many times : 
in a year. Li you make, or plan to make, composition. Life 
. heating devices, a good alloy for and figures prove 
Strips all types of - An . . 
one lsieenaus waatteen your elements is CHROMEL, the leadership. Chri 
tion; lowers overhead. || first nickel chromium resistor, We long life with 
Everything in sight. have been making it for 26 years, resistance; bright 
Works as fast as oper- using the purest metals to be had right temper Writ our 
ator can feed wire. nd melting it in high- fre Heating Unit Calculator and Cata 
WRITE FOR CIRCU- | quency induction furnaces which | log H (2 Hoskins Manufa 
aioe NEW LOW | vield laboratory accuracy in turing Co., Detroit 


PYRAMID PRODUCTS CO. || * (C24 
Also Manufacturers of Hand Wire Strippers 2311 So. State St., Chicago, Hl. | - SS od 








1,886,188. High Frequency Generator and 
Modulator. Assigned to Wired Radio, Inc., 
New York, N. Y. 

1,886,189. Facsimile System. Assigned to 
Wire Radio, Inc., New York, N. Y 


1,886,199. Plug Receptacle. Assigned to C. 
D. Wood Electric, Inc., New York, N. Y. 
1,886,216. Electrical Signaling and Operating 
Circuit. Assigned to Telefonaktiebolget L. M. 
Ericson, Stockholm, Sweden. 
1,886,230. Radio Receiving System. 


Assigned 
to Wire Radio, Inc., New York, N. Y 


1,886,284. Electric Switch. John B. Lther, 
Grass Valley, Calif. 
1,886,286. Electric Clothes Drier. Leon I. 


Martin, Seattle, Wash. 

1,886,299. Fuse Plug. Leon S. O’Neil, De- 
troit, Mich. 

1,886,306. Electric Fixture. Assigned to Pass 
& Seymour, Inc., Syracuse, N. Y. 

1,886,322. Antenna. Terijon Weitling, New 
York, N. Y. 

1,886,336. Induction Compass. 
Washington, D. C. 

_ 1,886,341. Display Method and Apparatus. As- 
signed to Kirk Holding Corp., New York, N. Y. 

1,886,346. Electric Switch and Supporting 
Mechanism Therefor. Assigned to Condit Elec 
trical Mig. Corp., South Boston, Mass. 

1,886,354. Thermal Relay. Assigned to 
Condit Electrical Mfg. Co., South Boston, Mass. 

1,886,355. Thermoresponsive Device. Assigned 
to Condit Elecl. Mfg. Co., South Boston, Mass. 
_ 1,886,356. Thermal Relay and Cut-Out. As- 
signed to Condit Electrical Mfg. Co., South 
Boston, Mass. 

1,886,358. Automatic Time-Controlled Sug- 
gestion Machine. Alois B. Saliger, New York, 


1,886,372. Electrical Relay. Assigned to The 
Union Switch & Signal Co., Selaenia Po. r ; 


Ross Gunn, 


_ 1,886,386. Radio. Oliver T. Francis, Quan 
tico, Va. 
1,886,400. Mercury Vapor Lamp. Assigned 


to The Burdick Corp., Milton, Wis. 
_ 1,886,423. Flash Light Safety Switch.  As- 
signed to Bond Electric Corp., Jersey ity. Mi. J. 
1,886,433. Electric Switch. Assigned to Cutler- 
ammer, Inc., Milwaukee, Wis. 
1,886,439. Control System. Assigned to Min- 


neapolis-Honeywell Regulator Co., Minneapolis, 
Minn. 


1,886,447. Apparatus for Making Strands and 
Covered Wires. Edward Slade, New York. N. Y 
1,886,474. Relay. Assigned to Associated Elec- 


tric Laboratories, Inc., Chicago, Ill. 

1,886,475. Process and Apparatus for Making 
Vacuum Tubes. Assigned to The Risler Corp. 
of America, Kansas City, Mo. 

1,886,477. Electric Switch. Assigned to The 
Trumbull Elec. Mfg. Co., Plainville, Conn. 

1,886,484. Toy Electrical Road Vehicle. Vir- 
gil C. Kline, Floral Park, N. Y. 

1,886,489. Electric Current Tester. 
Ludwig, Brooklyn, N. Y. 

1,886,497. Treadle-Switch. Assigned to Con- 
solidated Car-Heating Co., Albany, N. Y. 

1,886,508. Apparatus for Indicating and Con- 
trolling Web Variations. Assigned to Johnson & 
Wierk, Inc., New York, N. Y. 

1,886,517. Electric Switch. Hugh W. 

David Har- 


Louis 


Batcheller, Worcester, Mass. 
1,886,523. Traffic Signal Circuit. 
low Calderwood, Johnstown, N. Y. 
1,886,524. Electric Arc Welding. Assigned 
to General Electric Co., Schenectady, N. Y. 
1,886,540. Film Sound Recording. Assigned 
to Radio Corp. of America, New York, N. Y. 


1,886,542. Lantern. Assigned to King Lumi 
naire Co., Chicago, III. 
1,886,558. Toaster. Assigned to American 


Electrical Heater Co., Detroit, Mich. 

1,886,566. Ignition Timer. Assigned to The 
Mallory Research Co., Toledo, Ohio. 

1,886,571. Radio Receiving System. Assigned 
to Atwater Kent Mfg. Co., Philadelphia, Pa. 

1,886,575. Multinle Flow Regulation As 
signed to Smoot Engineering Corp., New York. 
1,886,608. Automatic Switch 
Square D Co., Detroit, Mich. 

1,886,616. Magnetic Sound Recording System 
<< to Addison Investment Co., Los Angeles, 
“alif. 

1,886,629. Electrical Switch Arrangement. As 
signed to Simplex Equipment Co., Inc., N. Y. C 


Assigned to 


1,886,631. Continuous Electric Strip Annealing 
Furnace. Assigned to The American Brass Co.., 
Waterbury, Conn. 

1,886,634. Lamp. Charles Innes’ Brown, 
Queens Village, N. Y. 

1,886,657. Electron Discharge Tube Adapter 


Assigned to Wired Radio, Inc., New York, N. ¥ 


1,886,660. Conduit Holder. Gustave R 
Esping, Cleveland, Ohio. 
1,886,682. Cable Testing Equipment. As 


signed to General Electric Co., Schenectady, N. Y 

1,886,692. Friction Clutch. Pierre Kapitza and 
George V. Lomonossoff, Cambridge. England. 

1,886,705. Indirect Electron Excitation for 
Thermionic Vacuum Tubes. Arsene N. Lucian, 
Philadelphia, Pa. 

1.886,706. Combined Plug and Fuse. Assigned 
to Harry M. Belcher, Newton, Mass. 

1,886,709. Conductor Support. Assigned to 
The Louden Machinery Co., Fairfield, Iowa. 

1,886,727. Electric Safety. Clothes Wringer 
Clarence N. Perry, Edgewater, Colo. 
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1,886,735. Loud Speaker. 
Magnavox Co., Oakland, Calif. 

1,886,743. Terminal Terminal. 
Roth, New York, N. Y. 

1,886,749. Conrol Apparatus. Assigned to 
General Electric Co., Schenectady, N. Y. 

1,886,756. Switch. George Suder, 
France. 

1,886,758. Electrical Contacting Device. Paul 
G. Swars, Pittsburgh, Pa. 

1,886,761. Anode. Assigned to General Elec- 
tric X-Ray Corp., Chicago, Ill. 

1,886,776. Arc Welding. Assigned to General 
Electric Co., Schenectady, N. Y. 

1,886,786. Electric Cable. Assigned to The 
Okonite-Callender Cable Co., Inc., Paterson, N. ] 


Assigned to The 


Raymond T. 


Pantin, 


1,886,790. Circuit Breaker Device for Teach- 
ing Telegraphy. Marcello Centorrino, N. Y. C. 
1,886,792. Piezo Electric Crystal Apparatus. 


Assigned to Wire Radio, Inc., New York, N. Y. 

1,886,795. Electric Discharge Tube. Assigned 
to N. V. Philips’ Gloeilampenfabrieken, Eindhoven, 
Netherlands. 

1,886,804. Lamp. Assigned to Griest Mfg. Co., 
New Haven, Conn. 

1,886,813. Light Control Circuit. Edward O. 
Hulburt and William H. Crew, Washington, 
a <a 

1,886,814. Piezo Electric Crystal Apparatus. 
Assigned to Wire Radio, Inc., New York, N. Y. 

1,886,815. Method and Apparatus for Gen- 
erating Electrical Oscillations. August Hund, 
Bethesda, Md. 

1,886,816. Magnet Sound Reproducer. As- 
signed to Jensen Radio Mfg. Co., Chicago, III. 


1,886,854. Automatic Alarm and Burner Con 
trol. Henry C. Vogt, New Brunswick, N. J. 





Design Patent 88.256. Therapeutic Light 
Standard. Assigned to Metlox Corporation. 
Ltd.. Manhattan Beach. Calif. 


1,886,880. Electric Heating Unit. Rene G. 
Hare, Ardmore, Pa. 
1,886,953. Means for Automatically Defrosting 


Refrigerating Units. Charles T. Hoffman, Wash- 
ington, D. C., assigned one-half to Emory L. 
Groff, Washington, D. C. 

1,886,955. witch Machine for Railroads. As- 
signed to General Railway Signal Co., Rochester, 


ee ol 

1,886,959. Multiple Contact Plug. Assigned 
to Supreme Instruments Corp., Greenwood, Miss. 

1,886,984. Insulator Structure. Harry C. 
Staton, Burlington, Iowa. 

1,886,985-1,886,986. Protective Relay System. 
Shizuo Sunairi, Hiroshima-Shi, Japan. 

1,886,990. Radio Receiving System. Assigned 
to N. V. Philips’ Gloeilampenfrieken, Eindhoven, 
Netherlands. 

1,886,991. Filament Support. Assigned to 
Radio Corporation of America, New York, N. Y. 

1,886,997. Electric Condenser. Assigned to 
Industrial Development Corp., Salem, Mass. 

1,886,998. Fuel and Air Control. Walter W. 
Williams, Bloomington, III. 

1,887,005. Apparatus for Insultaing Coils. 
Vincent G. Apple, Dayton, Ohio. 

1,887,010. Insulator Bushing for Electrical 
Petroleum Dehydrators. Assigned to Electric 
Separation Co., Ltd., New York, N. Y. 

1,887,014. Sparking Plug Controlling Device 
for Internal Combustion Engines. August Durst, 
Freiburg, Germany. 

1,887,027. Double Break-Double Throw Elec- 
trical Switch and Single Break-Double Throw 
Switch. Glenn C. Lawton, Phoenix, Ariz. 

1,887,048. Traffic Controlling System for Rail- 
roads. Assigned to General Railway Signal Co., 
Rochester, N. Y. 

1,887,065. Intensity Controlling System for 
Receivers. Assigned to Program Service Co., 
St. Paul, Minn. 

1,887,069. Electric Power Rectifier Anode. 
Oskar, Seitz, Baden, Switzerland. 

1,887,076. Direct Electric Action for Pine 
Organs. Assigned to Esty Organ Co., Brattle- 
boro, Vt. 

1,887,082. Safety Appliance for Electrically 
Heated Apnaratus. Walter Henry Bulpitt, Bir 
mingham, England. 

1,887,088. Panel Board Cabinet. 
Bull Dog Electric Products Co., 
Mich. 

1,887,089. Selective Fuse Plug Shell. As- 
signed to Bull Dog Electric Products Co., Ham- 
tramck, Mich. 

1,887,090. Connecting Device. Assigned to 
Bull Dog Elec. Products Co., Detroit, Mich. 

1,887,167. Electric Accumulator. Adolfa 
Pouchain, Turin, Italy. 

1,887,173. Handle for Vacuum Cleaners. Bern- 
ard Jacques Tamarin, Philadelphia, Pa. 


Assigned to 
Hamtramck, 


1,887,179. Electric Upsetting Machine. As- 
aon to Omes Holding Co., Ltd., London, Eng- 
and. 

1,887,185. Sound Reproducer. Assigned to 
Radio Corp. of America, New York, N. Y. 

1,887,189. Frequency Relay. Assigned to All- 
manna Svenska Elektriska Aktiebolaget, Vasteras, 
Sweden. 

1,887,192. Conduit Box. Assigned to The 
Thomas & Betts Co., Elizabeth, N. J. 

1,887,193. Ground Fitting. Assigned to The 
Thomas & Betts Co., Elizabeth, N. J. 

1,887,219. Electrical Cooking Apparatus. As- 
signed to Gerrit Van Daam, Buffalo, N. Y. 

1,887,223. Switch Actuating Mechanism. As- 
signed to Landis & Gyr, A. G., Zur, Switzerland. 

1,887,224. Electric Ice Cream Delivery Truck. 
Assigned to Ward Motor Vehicle Co., Mount 
Vernon, N. Y. 

1,887,236. Keying. Assigned to Radio Corp. 
of America, New York, N. Y. 

1,887,237. Signaling System. Assigned to 
Radio Corporation of America, New York N. Y. 

1,887,247. Electrical Relay. Assigned to The 
Union Switch & Signal Co., Swissvale, Pa. 

1,887,249. Railway Bootlet. Assigned to The 
Union Switch & Signal Co., Swissvale, Pa. 

1,887,261. Railway Traffic Controlling Appara- 
tus. Assigned to The Union Switch and Signal 
Co., Swissvale, Pa. 

1,887,268. Automatic Ignition Control for Ex- 
plosive Engines. Assigned to Montgomery Ward 
& Co., Inc., Chicago, Ill. 

1,887,271-1,887,272. Trunking Riser Connec- 
tor. Assigned to Railroad Accessories Corp., New 
Yor A. ¥. 

1,887,273. Circuit Controller. Assigned to The 
Union Switch & Signal Co., Swissvale, Pa. 

1,887,274. Combined Switch and _ Circuit 
Breaker. Walter S. Mayer, Philadelphia, Pa. 

1,887,277. Arc Lamp. Assigned to Argco Tube 
& Television Corp., New York, N. Y. 

1,887,280. Bottle Heating Attachment. Eugene 
Biancalana, Brooklyn, N. Y. 


1,887,281. Fuse. Ernst Blomquist, Lombard, 
Til. 

1,887,312. Battery Water Level Indicator. 
Charles E. Krueger, St. Paul, Minn. 

1,887,318. Follow-up System for Gyrocom- 


passes. Assigned to Sperry Gyroscope Co., Inc., 
Brooklyn, N. Y. 
1,887,320. Magneto. Assigned to American 
Bosch Magneto Corp., Springfield, Mass. 
1,887,329. Amplification Control System. As- 
signed to Atwater Kent Mfg. Co., Philadelphia, 


Pa. 

1,887,339. Electrical Steel. Assigned to Alle- 
gheny Steel Co., Brackenridge, Pa. 

Rh cendsaae Fuse. Ernst Blomquist, Lombard, 


1,887,380. Process of and Apparatus for Stand- 
ardizing Magnetic Cores. Assigned to Johnson 
Laboratories, Inc., Chicago, Ill 

1,887,418. Automatic Timing Device. Walter 
S. McGuire, Shadyside, Ohio, assigned one-third 
to Charles Wells Rodefer, Shadyside, Ohio. 


1,887,420. Electric Switch. Thomas J. New- 
man, Canton, Ohio. 

1,887,421. Testing Device. Thomas J. New- 
man, Canton, Ohio. 

1,887,461. Lightning or Surge Absorber. As- 


signed to Ferranti, Inc., New York, N. Y. 

1,887,469. Direction Indicator. Albert R. Tall- 
man, Nashville, Tenn. Assigned one-half to 
James W. Warner, Jr., Nashville, Tenn. 

1,887,470. Electromatic Coupling Device or 
Electrical Transformer. Frederick William Thort, 
Camberley, England. 

1,887,472. Picture Scanning and Assembling 
Device for Television and Picture Transmission. 
Assigned to Telehor Aktien-Gesellschaft, Berlin- 
Charlottenburg, Germany. 

1,887,483. Automatic Means for Starting En- 
gines. Assigned to Motor Devices, Inc., Chicago, 
Til. 

1,887,488. Welding Apparatus and Method 
Assigned to Metropolitan Engineering Co., Brook 
lyn, N. Y. 

1,887,489. Electric Fuse Switch. Assigned to 
Metropolitan Device Corporation, Brooklyn, N. Y. 

1,887,493. Automatic Elevator and Gate Con- 
trol System. Assigned to Elevator Supplies Co., 
Inc., Hoboken, N. J. 

1,887,496. Welding Apparatus. Assigned to 
Wilson Welder & Metals Co., Inc., Hoboken, N. J 

1.887.515. Electrically Operated. Air Admis- 
sion Valve for Internal Combustion Engines. Wil- 
liam Ross Pulkinhorn, assigned one-half to Joseph 
S. Davis, Los Angeles, Calif. 

1,887,522. Magneto Interrupter. Assigned to 
American Bosch Magneto Corp., Springfield, Mass. 

1,887,531. Photovoltaic Cell. Assigned to 
Radiovision Corporation, New York, N. Y. . 

1,887,532. Vehicle Braking System. Assigned 
to Warner Electric Brake Corp., South Beloit, 


Til. 

1,887,533. 
Electricity. 
he 4 


Apparatus for Developing Heat by 
Arthur Shaler Williams, Ithaca, 


1,887,535. Electric Switch. Assigned to Gen- 
eral Electric Co., Schenectady, N. Y. | 

1,887,541. Electrical Signal Amplifying Ap- 
paratus. Assigned to General Electric Co., 
Schenectady, N. Y. 

1,887,545. Electrical Switching Apparaus. As- 
signed to General Electric Co., Schenectady, N. b é 

1,887,567. Brush Rigging Mechanism for 
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| No Let-down in QUALITY! 


Now, as always, you can have the utmost con- 
fidence in the products manufactured by this 
company. "The Mark of Quality" protects 
you. Look for it. Insist upon it in buying 
Plastics or Hard Rubber in any conceivable 
form. 


STOKES Engineers are at 


your command. 


TRENTON, | 
N. J. 


Canadian Plant: Welland, Ont. | 















LOOK FOR 
THE MARK => 
OF QUALITY 








COPPER CONDUCTORS 
Are Best Brazed With 


Sil-Fos 


BrazingAMlloy 
U.S.PATENT 1,829,903 


Copper conductors are brazed most quickly with Sil- 
Fos Brazing Alloy. Electrical manufacturers welcome 
the low temperature, free-flowing properties of this 
patented alloy—and the fact that it can be used on 
copper without flux. It has a wide range of electrical 
uses. Send for our Bulletin 51E. 


HANDY & HARMAN 
82 Fulton Street New York, N. Y. 


for all kinds of 
heated products 
and processes... 


Chromalox Ring Units are 
used by many leading 
makers of ranges, waffle 
bakers, coffee urns, perco- 
lators, sandwich toasters, 
incubators, brooders, 
health baths, infra-red 
lamps, popcorn machines, 
glue pots, melting pots, 
etc. Also used for resistance 
purposes. Easily clamped 
to flat surfaces such as— 
bottoms of small tanks, 
boilers, vats, kettles, etc. 
Industrial uses—heating 
moulds, presses, dies, etc. 
Diameters 21%" to 11". 
75 to 1800 watts. Write 
for Bulletin CA-106. 





















Terminal Cup Washers 



















FOR POSITIVE CONNECTIONS 


Also flat washers in all 
sizes and materials 
















EDWIN L. WIEGAND CO. 

7530 Thomas Bivd., Pittsburgh, Pa. 

Please send us, without obligation, Chromalox 
Bulletin CA-106 listing and showing many stock 
sizes and ratings of Ring Units, Strip Heaters, 
Immersion Heaters, etc., with prices. Also send any special data that will 
| help us determine how to properly heat 





Inquiries invited 


MASSACHUSETTS MACHINE SHOP 


INCORPORATED 
BOSTON MASS. 












| Signed Position 



































Scherbius Sets and Like Cascades for Connecting 
Two Power Systems. Assigned to General Elec- 
tric Company, Schenectady, N. Y. 

1,887,569. Casing for Electrical Apparatus. 
Assigned to General Electric Co., Schenectady, 
N. Y 


1,887,573. Radio Toggle Switch. Assigned to 
The Arrow-Hart & Hegeman Electric Co., Hart- 
ford, Conn. 

1,887,576. Telephone Pay Station Apparatus. 
Assigned to American Telephone and Telegraph 
Co., New York, N. Y. : 

1,887,596. Automatic Stop. George J. Katz, 
St. Paul, Minn. : 

1,887,599. Constand Current Regulation. As- 
signed to American Telephone and Telegraph Co., 
New York, N. Y. s 

1,887,624. Magneto Electric Generator. _As- 
signed to Splitdorf Electrical Co., Newark, N. ae 

1,887,628. Switch and Operating Mechanism. 
Assigned to National Pneumatic Co., New York, 


WN. Xs : 
1,887,629. Sound Reproducing Apparatus. — As- 

signed to Columbia Phonograph Co., Inc., Bridge- 

port, Conn. 


1,887,644. Control Panel. George W. Hyser, 
Minneapolis, Minn. 

1,887,656. Battery Testing Instrument. Law- 
rence Myers, Chicago, Ill 


1,887,684. Bidding Apparatus. Martin J. 
Huizinga, Haarlem, Netherlands. 

1,887,695. Electrical Distributing System. As- 
signed to Railway & Industrial Engineering Co., 
Greensburg, Pa. : . , 

1,887,713. Electromechanical Coupling Device. 
Ross Gunn, Washington, D. C. . 

1,887,730. Ignition Mechanism for Oil Burn- 
ers. Assigned to Petroleum Heat and Power Co., 


New York, N. Y. 


1,887,735. Time Switch. Robert Schlemm, Chi- 
cago, Ill. ; 
1,887,739. Electrokinetometer. Lewis M. Mott- 
ith, Houston, Texas. : 
om 887,742. Electric Power Switch. John M. 


Van Splunter, Grand Rapids, Mich. |. 
1,887,748. a Device. 
. Brooklyn, N. Y. 
Bieea7 766. " Cuatedl for Electron Tubes. As- 
signed to Cutler-Hammer, Inc., Milwaukee, Wis. 
1,887,784. Electric Outlet Socket. Assigned 
to The M. Propp Co., Inc., New York, N. . 
1,887,785. Electrical Illuminating Device. As- 
signed to M. Propp Co., Inc., New York, N. Y. 
1,887,801. X-Ray Apparatus. Paul F. Cole, 
Springfield, Mo. : 
Pr.887,808. Rheostat Winding Machine. Assigned 
to Chicago Telephone Supply Co., Elkhart, Ind. 


Joseph 


1,887,811. Battery. William George Tkin, 
Bororen, Queensland, Australia. : 

1,887,827. Thermocouple and _ Its Electrical 
Connection. Fritz Frederick Urhling,.. Passaic, 


7 

7 "1 587,830. Protection and Control of Rectifiers. 
Assigned to Aktiengesellschaft Brown Boveri & 
Cie., Baden, Switzerland. 

1,887,843. Machine for 
Assigned to Siemens-Schuckertwerke 
sellschaft, Berlin-Siemensstadt, Germany. é 

1,887,848,-1,887,849. Coffee Making Device. 
Tohn Royden Pierce, New York, N. Y. 
“1,887,851. Insulated Conductor and the Method 
of Applying Colored Surfaces Thereto. Assigned 
to E. T. Trotter & Co., Brooklyn, N. Y. 

1,887,857. Method and Apparatus for Sound- 
ing Selective Rhythms and Beats. William Otto 
Miessner, Dearfield, Ill. 

1,887,868. Rectifier. Assigned to Old Colony 
Trust Co., Danvers, Mass. 

1,887,874. High Voltage Mercury Arrester. 
Ryotaro Mitsuda, Tokyo, Japan. 

1,887,883. Electrical Switch. Assigned to The 
White Motor Co., Cleveland, Ohio. 

1,887,915. Earth Ohmmeter. Stephen W. Bor- 
den, Summit, N. J. 

1,887,949. Medicinal Spray. 
De Vilbiss Co., Toledo, Ohio. ’ 

1,887,962. Testing Arrangement for Power Cir- 
cuits. Assigned to Electric Progress Co., Inc., 
New York, N. Y. 

1,887,966. Electric Waffle Iron. Lloyd C. 
Strite, Minneapolis, Minn. 

1,887,984. Method of Cutting Glass. Charles 
J. Harrow, Albany, N. Y. 

1,887,983. Light Signal. Assigned to The 
Union Switch & Signal Co., Swissvale, Pa. 

1,887,988. Bell Ringing Device for Toy Loco- 
motives.: Assigned to American Flyer Mfg. Co., 
Chicago, III. 

1,888,022. Apparatus for Electrical Precipita- 
tion. Assigned to Research Corp., New York, 
(. ¥. 

1,888,058. Electrically operated Automatic 
Crossing Gate. Orville L. Vincent, Chicago, Ill. 

1,888,060. Electrically Operated and Controlled 
Oil Burning Mechanism. Assigned to Williams 
Oil-O-Matic Heating Corp., Bloomington, IIl. 

1,888,062. Combined Starting and Reversing 
Switch. Assigned to Bendix Brake Co., South 
Bend, Ind. 

1,888,065. Differential Volume Control! for 
Diversity Reception. Assigned to Radio Corp. 
of America, New York. 

1,888,068. Electrical Discharge Device. As- 
signed to General Electric Co., Schenectady, N. Y. 

1,888,070. Gas Tight Seal. Assigned to Gen- 
eral Electric Co., Schenectady, N. Y. 
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Sharpening Pencils. 
Aktienge- 


Assigned to The 


1,888,071. Seal for Electric Discharge De- 
vices. Assigned to General Electric Co., Schenec- 
tady, N. Y. 

1,888,075. Terminal for Oil Filled Cables and 


Method of Evacuating the Same. 
General Electric Co., Schenectady, N. Y. 
1,888,077. Transmitting System. Assigned to 
General Electric Co., Schenectady, N. Y. 
1,888,094. Cinematographic Projector, Camera, 
the Like. Luigi Ranieri, Rome, Italy, assigned 
one-half to Carlo Dentice Di Frasso. 
1,888,099. Circuit Controlling Apparatus. As- 
signed to General Electric Co., Schenectady, N. Y. 
1,888,139. Interference Eliminator for Electro- 
cardiographs. Assigned to Clinical Development 
Laboratories, Inc., Detroit, Mich.. 
1,888,148. Electric Welding Machine. David 
Little- 


Assigned to 
Y 


Sciaky, Paris, France. 
1,888,177. Radio System. 
page, Jr., Washington, D. C. 
1,888,182. Release Device. Assigned to Globe 
Automatic Sprinkler Co., Philadelphia, Pa. 
1,888,185. Speed Regulator. Orvail G. Sim- 
mons, Guernsey, Ohio, assigned one-half to Joseph 
C. Pickens, Elm Grove, W. Va. 
1,888,190. Oil-Electric Locomotive. Allen Wal- 
lace, Moorestown, N, J. 
1,888,204. Flash Light Switch. Assigned to 
Bond Electric Corp., Jersey City, N. J. 
_ 1,888,250. Electromagnetic Fuel Pump.  As- 
signed to Stewart-Warner Corp., Chicago, III. 
1,888,258. Electrical Cord Take-up Device. 
Ina Letitia Bettinger, National City, Calif. 
1,888,264. Loaded Submarine Cable. Assigned 
to Felten & Guilleaume Carlswerk Actiengesell- 
schaft, Cologne-Mulheim, Germany. 
1,888,273. Universally Mounted 
Arthur Kosion, Chicago, III. 
1,888,274. Driving Mechanism for Valves and 
Other Devices. Assigned to Cutler-Hammer, Inc., 
Milwaukee, Wis. 
1,888,276. Cinematogrpahic Apparatus. As- 
signed to Adolph Loehn, New York, N. Y. 


Thomas P. 


Spotlight. 


_ 1,888,278. Electrical Coupling Circuit. As- 
signed to Hazeltine Corp., Jersey City, N. J. 
1,888,284. Hair Waving Device. Assigned to 


Duart Mfg. Co., Ltd., San Francisco, Calif. 

1,888,286. Electrode for Use in Arc Welding. 
Assigned to Imperial Chemical Industries, Ltd., 
Westminster, England. 





Design Patent 88,220. Radio Tube Tester. 
Assigned to Apparatus Design Company. 
Little Rock. Ark. 


._ 1,888,293. Sound Picture Attachment for Mov- 
ing Picture Machines. Assigned to Light-Sensi- 
tive Apparatus Corp., Niles Center, Ill. 

_ 1,888,297. Control System for Electrical 
Vehicles and the Like. Assigned to Walker Vehicle 
Co., Chicago, Il. 


_ 1,888,317. Automatic Converter Operating De- 
vice. Bert S. Hind and William F. Bell, Potreril- 
los, Chile. 

1,888,322. Magnetic Pump. Adolph Lanctot, 


Desplaines and Ernest Sperisen, Chicago, III. 
1,888,328. Recording Glow Lamp. Assigned 
to Nakken Patents Corp., Forest Hills, N. Y. 
1,888,339. Suction Cleaner. Assigned to The 
Hoover Co., North Canton, Ohio. 
1,888,343. Outlet Box. Assigned to Appleton 
Electric Co., Chicago, Il. 
_ 1,888,360. Means for Heating Cathodes of 
Space Discharge Devices. Assigned to Radig 
Corp. of America, New York, N. Y. 


1,888,371. Burglar Alarm. Blanchard Boyle, 
Indianapolis, Ind. 
1,888,384. Electrical Terminal. Assigned to 


Claude Neon Electrical Products, Ltd., Wilming- 
ton, Del. 

_ 1,888,388. Reflector. Assigned to Gral Prisma 
Gesellschaft m.b.H., Vienna, Austria. 


1,888,400. Heating Device. John H. Vernet, 
Oak Park, Ii. 

1,888,406. Display Card. Assigned to Viking 
Mfg. Co., Cambridge, Mass. 


1,888,408. High Frequency Oscillatory Circuit 
for Therapeutic Purposes. Assigned to Technical 
Equipment Co., Des Moines, Iowa. 

1,888,414. Electrical Signaling System. As- 


sped a ee Telephone and Telegraph Co., 
Chicago, Il. 

1,888,421. Vacuum Tube. Assigned to Claude 
Neon Lights, Inc., New York, N. Y. 

1,888,427. Polarized Relay. James 
Durkee, Washington, D. C. 

1,888,430. Radio Receiving System. Assigned 
to Atwater Kent Mfg. Co., Philadelphia, Pa. 


Donald 


1,888,442. Loud Speaker Unit. 
Abrahams, New York, N. Y. 


Alexander I. 


1,888,444-1,888,445. Toggle Switch, Hugh W. 
Batcheller. Worcester, Mass. 

1,888,467. Sound Recording. Assigned to 
United Research Corp. 

1,888,486. Service Indicating System for Ele- 
vators. Assigned to Otis Elevator Co., Jersey 
City, N. J. 

_ 1,888,497. Electric Heater. Fred G. Gasch, 
Seattle, Wash. 
1,888,514. Tuned Radio Frequency Receiver. 


Assigned to Radio Corp. of America, New York, 


1,888,532. Diaphragm for Loud Speakers. 
David C. Alfred Hulstrom, Berlin, Germany. 

_ 1,888,534. Transmission Line Support. As- 
signed to Blaw-Knox Co., Pittsburgh, Pa. 
1,888,536. Radio Receiving System. 

Levy, Paris, France. 
1,888,541. Coil Structure. Giuseppe Rigante, 
Westerleigh, Staten Island, N. Y. 
1,888,552. Insulation for Third Rails. As- 
signed to Liquid Veneer Corp., Buffalo, N. Y. 
1,888,555. System of Electrical Distribution. 
Assigned to Wired Radio, Inc., New York, N. Y. 
1,888,556. Space Discharge Tube. Assigned to 
Wired Radio, Inc., New York, N. Y. 


Lucien 


1,888,559. Electric Switch. Morgan J. Lewis, 
Massillon, Ohio. 

1,888,584. Annunciator Panel. Assigned to 
Connecticut Telephone & Elec. Cor., Meriden, 
Conn. 

1,888,594. Vacuum Device. Frederick W. 


Hochstetter, Pittsburgh, Pa. 

1,888,628. Circuit Arrangement for Smoothing 
Rectified Alternating Voltages. Assigned to Radio 
Corp. of America, New York, N. Y 


1,888,645. Conduit Cap. Wheeler H. Vibber, 
New London, Conn. 
1,888,648. Electrical Connection for Rail Joints. 


Gomme to Woodings-Verona Tool Wks., Verona, 


a 
1,888,670-1,888,671. Self-Insulated Discharge 

a Terminal. Fred Hotchner, Los Angeles, 
alif. 

_ 1,888,677. Electrolytic Cell. Assigned to Na- 

tional Aniline and Chemical Co., New York, N. Y. 
1,888,684. Signaling. Assigned to Schwarze 


Electric Co., Adrian, Mich. 
1,888,687. Time Switch. Assigned to Landis 
As- 


& Gyr, A. G., Zur, Switzerland. 
_ 1,888,692. Liquid Fuel Burner Ignition. 
signed to The Timken Silent Automatic Co., De- 
troit, Mich. 

1,888,694. Electric Ignition for Fluid Fuel 
Burners. Assigned to The Timken Silent Auto- 
matic Co., Detroit, Mich. 

1,888,695. Oil Burner Ignition Device. As- 
signed to The Timken Silent Automatic Co., 
Detroit, Mich. 

1,888,706. Train Signaling System. Assigned 
to The Union Switch & Signal Co., Swissvale, 


Pa. 
1,888,707. Circuit Interrupter. 
Westinghouse Elec. & Mfg. Co. 


Assigned to 


1,888,714. Two-Part Electric Lamp. Assigned 
to Erikson Electric Co., Boston, Mass. 
1,888,715. Transmission-Line Device. Assigned 


to Westinghouse Elec. & Mfg. Co. 
1,888,718. Relaying System. 
Westinghouse Elec. & Mfg. Co. 
1,888,721. Control System. Assigned to West- 
inghouse Elec. & Mfg. Co. 


Assigned to 


1,888,724. Sound Recording & Reproducing 
—— Assigned to Westinghouse Elec. & Mfg. 
Oo. 

1,888,731. Electromagnetic Device. Assigned 


S The Union Switch & Signal Co., Swissvale, 
a. 

1,888,733-1,888,734. Lighting Unit. 
to Erickson Electric Co., Boston, Mass. 

1,888,762. Electrical Element and Method of 
Producing the Same. Assigned to The B. F. 
Goodrich Co., New York, N. Y. 

1,888,769. Loud Speaker. Walter Muench, 
Brooklyn, N. Y. 

1,888,777. Spare Tire Cover and Radio Aerial. 
Frederick W. Stein, Atchison, Kans. 

1,888,780. Electric Heater. Assigned to 
Schutte and Koerting Co., Philadelphia, Pa. 

1,888,784. Fred C. Bauer, Irvington, N. J. 
William G. Shelton, 


Assigned 


1,888,809. Timing Device. 
St. Louis, Mo. 
1,888,833. Combined Fluid and_ Electrical 


,Coupling and Electric Discharge Devices. As- 
signed to General Electric Co., Schenectady, N. Y. 

1,888,836. Globe Holder and the Like. As- 
signed to General Electric Co., Schenectady, N. Y. 


1,888,845. Railway Traffic Controlling Ap- 
paratus. Assigned to the Union Switch & Signal 
Co,, Swissvale, Pa. 

1,888,846. Cable Terminal Holder and Re- 
captacle. Assigned to General Electric Co., 
Schenectady, N. Y. 

1,888,847. House Wiring Structure. Assigned 


to General Electrical Co., Schenectady, N. Y. 
1,888,848. Receptacle for House Wiring Sys- 
tems. Assigned to General Electric Co., Schenec- 


tady, N. Y. 

1,888,850. Wire Connection and Method of 
Making Same. Assigned to General Electric Co., 
Schenectady, N. Y. 


1,888,852. Spark Plug. James D. Forsyth, 
Tonawanda, N. Y. , 
1,888,853. Electric Switch. Assigned to Gen- 


eral Electric Co., Schenectady, N. Y. 


Electrical Manufacturing, January, 1933 















































































































Sabin she bk 


1 cloacae hae 


Janu 























igned 
svale, 


ed to 
igned 
signed 
‘d to 
West- 


lucing 
Mfg. 


signed 
svale, 


signed 
od of 
B. F. 
uench, 
\erial. 


d to 
2. 


helton, 


ctrical 
As- 


Ap 
Signal 


i Re- 
: ie 


signed 


xy Sys 
‘+henec- 


od of 
ic Co., 


orsyth, 


» Gen- 


, 1933 








FIBRE 


. -TUBING in particular 


Fibre tubing in particular can save many dollars in production costs, if 
properly applied. We have specialized in this material for a good many 
years. Our tubing comes in standard mill lengths for those who do their 
own machining. Or, we furnish complete machined-to-order parts and 
pleses, cut to length pieces, or anything that can be made from fibre tub- 
ing as a base. 


BRANDYWINE FIBRE PRODUCTS CO. 


1402 Walnut St., Wilmington, Del. 
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Whether you buy magnet wire or 
coils to build into your product, you 
should have our prices and service. 
We are equipped to give you any 
quantity and immediate shipment. 


Bare, Enameled, Cotton and Silk 
Covered Wire 


Antenna and Annunciator Wire 
Ignition, Radio and Relay Coils 
Special Rolled Shapes 
Automobile Wire and Assemblies 
Braided and Stranded Wire 
Rubber-Covered Wire 


AMERICAN ENAMELED 


MAGNET WIRE COMPANY 


ESTABLISHED 1912 
Port Huron, Michigan 






















































































Classified Index of 





- MATERIALS, PARTS and 


EQUIPMENT 


N THIS and each alternate page following is a reader service, giv- 

ing you a Classified Index of the makers of those materials, parts 
and equipment that you use in fabricating your electrical product. The 
names shown are those of advertisers in Electrical Manufacturing. All 
of them are dependable sources of supply. The suggestion is made 
that their advertising be referred to for detailed information, nearest 
All product headings are arranged alphabetically, 
and then the makers of each product are listed alphabetically. 


branch office, etc. 


To locate the page number of a manufacturer’s advertisement, 
refer to advertisers’ index two pages removed from back cover. 


ANODES, Nickel, Brass and Copper 
Seymour Mfg. Co., Seymour, Conn. ” 


ARMATURE 
Bearings. See Bearings. 
Coils. See Coils, Finished. 
Core Punchings. See Discs, Armature. 
Driers. See Ovens. 
Growlers. See Testers, Coil. 
Impregnators, Vacuum. See Ovens, Industrial. 
Paper. See Paper insulating. 
Pegs and Wedges. See Pegs, Armature. 
— _ ae Coil. 

‘ouble ers. jee Testers, Coil. 

Twine. See Twine, Armature. 


ARMORED CABLE, Asbestos Insulated 
(For Thermostat Control) 
@ockbestos Products Corp., 


ARMS. Flexible. 


ASBESTOS 
Armored Cable. See Armored Cable. 
Covered Cord. a Pee pgp Bn 
Motor Lead Cable. See Cable, Motor Lead. 
Wire. See Wire, Insulated. 
Yarn and Thread. See Yarn and Thresd. 
AUTOMATIC TIMERS 
See Switches, Time, Automatic. 
BARS, Commutator 
Homer Commutator Co., 4850 Hough Ave., Clevelend, 0. 
BATHS, Annealing & Tempering 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Ps. 
BATTERY CONTAINERS, Hard Rubber. See 
Containers, Battery. 
BATTERY GAGES. See Instruments, Pocket. 
BEAD CHAIN. See Chain, Socket. 
BEADS, Insulating 
American Lava Corp., 1425 William, Chattanooga, Tenn. 
Dunco. See Struthers Dunn, inc. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
Fish Spine. See Struthers Dunn, Inc. 


BEARINGS, Ball and Roller 
Federal Bearings 


369 Nicoll, New Haven, Conn. 
See Tubing, Flexible Metallic. 


New ute. *Co., Bristol 
@.K.F. Industries, 40 E. 84th St.. New York. N. Y. 
Norma-Hoffmann Bearings Corp., Hamilton Ave., Stamford, 


Conn. 


BEARINGS, Oilless 
Bunting Brass & Bronze Co., Toled 
National Vulcanized Fibre Co., Wilmington, Del. 


BEARINGS, Phosphor Bronze 
(For Armature Shafts) 
Bunting Brass & Bronze Co., Toledo, Ohio. 


BELTS, LEATHER 
Chicago Rawhide Mfg. Co., 


BENCH LEGS, Steel. 
ment. 


BIMETAL. See Thermostatic Metal. 
i 


1287 Elston Ave., Chieago. Ill. 


68 


See Factory Furniture & Bquip- 


BINS, Tool. See Factory Furniture & Bquipment. 

BLOWERS, Appliance 

Deleo Appliance Corp., Rochester, N. Y. 

Diehl Mfg. Co., Elizabeth port, N. J. 

Peerless Electric Co., 2100 Market, Warren, Ohio. 

Wagner Electric Corp., 6400 Plymouth Ave, . St. Leuls, Mo. 

BOARD, Fuller, Press, or Fibre. See Paper, Insulated. 

BRAIDED COPPER. See Wire, Bare 

BRASS TUBING. See Tubing, Brass & Oopper. 

BREAKERS, Circult. See Cireuit Breakers. 

BRIDGES, Wheatstone. See Instruments, Laboratory 
Standard. 

BRONZE, Phosphor. See Phosphor Bronze. 

BRUSH HOLDERS. See Brushes, Commutator. 


BRUSHES, COMMUTATOR 
General Electric Co., Schenectady, N. Y. 


BUSHINGS, Fibre. See Fibre. 
BUSHINGS, Molded. See Molded Insulation. 
BUSHINGS, Poroelain. See Porcelain. 
BUSHINGS, Hard Rubber. 


BUSHINGS, Armature Shaft 

Bunting Brass & Bronze Co., Toledo, O. 

BUSHINGS — 

The Cuyahoga Spring Ce., 10822 Beres Road, Cleveland, 0. 


CABINETS AND BOXES, Sheet Stee! 
Stamped and Turned-up Boxes and Cabinets. 
Angie Steel Stool Co., Plainwell, Mich. 


CABLE. See Wire; also Cord, Flerible. 


CABLE, Motor Lead, Asbestos Insulated 
Rockbestos Products Corp., 369 Nicoll, New Haven, Cena 


CANDLES, Fixture 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington 
“leveland Container Co., 10880 Berea Rd., Cleveland, Ohio. 
National Vulcanized Fibre Oo., Wilmington, Dei. 


CARTONS, Radio Tube 
Coos eu= Products Corp.. 


CASTINGS, Bronze 
Bunting Brass & Bronze Co., Toledo, O. 


CELLS, Light Sensitive. See Photo Electric Cells 


CEMENT. Commutator 
Mica Insulator Co., 200 Varick, New York, N. Y. 


A&A COILS 


Established 1924 
Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


2595 Third Ave., 








See Rubber, Hard. 


New York, 


CEMENT, Sealing. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CHAIRS, Steel. See Factory Furniture & Equipment. 


CIRCUIT BREAKERS 
Air and Oil Circuit Breakers and Oil Break Switches. 
Bryant Electric Co., Bridgeport, Conn. 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Jil. 
= o_o Electrie Co., 33 South Ave., Mount Vernon, 


See Wax and Compounds. 


CLIPS, Fuse. See Fuse Clips. 


CLOTH. Insulating 

Acme Wire Co., New Haven, Conn. 

Armatite. See Mica Insulator Co. 

Brand & Co., William, 268 Fourth Ave., New York, N. ¥ 
Consumers Rubber Co., 1302 Ontario, Cleveland. 0. 
General, Electric Co., Section M-3212, peitonees Conn. 
Mica Insulator Co., 200 Varick, New York, N. 

Turbo. See Brand & Co., Wm. 


CLOTH, Wire. See Radio Tube and Lamp Parts. 


CLUTCHES & COUPLINGS, Transmission 
Flexible, Magnetic, Automatic & Pneumatie Types. 
General Electric Co., Schenectady, N. Y. 


COIL (Coils) 
Armature and Field. See Coils, Finished. 
Choke (Radio). See Radio Receiver Parts. 
Driers & Impregnators. See Ovens. 
Electromagnet. See Coils, Finished. 
High Frequency. See Radio Receiver Parts. 
Honeycomb. See Radio Receiver Parts. 
Impregnators, Vacuum. See Ovens, Industrial. 
Induction. See Coils, Finished. 
Radio. See Radio Receiver Parts. 
Resistance. See Units, Rods & Grids; also Radio Re- 


ceiver Parts. 
Taping Machines. See Taping Machines, Coil. 
Testers. See Testers, Coil. 

Winders, Induction Coil. See Winding Machines, Coil. 
Wire Tension Devices. See Racks, Wire Ree 


COILS, Finished 

Armature, Field, 
oe. 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mieb. 

‘Anaconda Wire & Cable Co., 25 Broadway, New York. N. ¥. 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 

Electrical Coil Winding Co.. 2731 Saunders. Camden, N. J. 

Halldorsen Co., 4500 Ravenswood Ave., Chicago, IIL. 

Inca Mfg. Div. Phelps Dodge Copper Products Corp., Fort 
Wayne, Ind. 

Roebling’s Sons Co., John A., Trenton, N. J. 

True-Form. See Inca Mfg. Div. 


COMMUTATOR 
Bars. See Bars, Commutator. 


Brushes. See Brushes, Commutator. 
Cement. 


Electromagnet, Induction Coils ané 


Bee Cement, Commutator. 


Blotters. See Slotting Machines & Tools, Commutater. 
Stones & Dressers. See Stones, Commutstor. 
COMMUTATORS 


Cameron Elec. Mfg. Co., Ansonia, Conn. 
Homer Commutator Co., 4850 Hough Ave., 


Cleveland. 0. 
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MORE COILS 
BETTER WINDING 


LOWER COSTS. | the time to anatyze 


your coil winding 
equipment is NOW. 
Competition will be keener, specifi- 
cations will be more exacting, prices 
will be lower than ever before. 


UNIVERSAL Coil Winding Machines 
will help you to meet the new condi- 
tions. High winding speed and new 
automatic features assure high coil 
output from both operator and mach- 
ine. Ample production and low labor 
cost is the result. 





Facilities for the multiple winding of 
both paper-section and cross-wound 
radio coils can be provided for mass- 
production units. 


FESONA Let us recommend suitable equip- 
~ ment for your coil department today. 


UNIVERSAL WINDING 
COMPANY 


BOSTON 
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| TOASTMASTER 


AUTOMATIC ELECTRIC TOASTER 


WAFFLEMASTER 


Cell. ' AUTOMATIC WAFFLE BAKER 


because of its accuracy, uni- 


formity and dependability. H ER MO STA| 


Submit your problems to BIMETA 
Chace engineers. ” . 
2 Bendy with the 


nutater. SHEETS’ « STRIPS © FORMS 





eland. O. 


W.M.CHACE VALVE CO. 


1608 












kx. N.Y. Many other leading manu- 
ee, are facturers use Chace Bimetal | C HAC E [ 





For us to tell you that Cross 
Coil-O-Forms will give you econ- 
omy without loss of efficiency is 
one thing; for the same thing to 
be shown through an impartial 
and thorough test by a disinter- 
ested party is something else! 
Such tests were actually made by 
research engineers. Coil-O-Forms 
were compared to other more ex- 
pensive materials. In every case 
they were equal, if not better in 
operation—and the cost was con- 
siderably less. 


May we send you a copy of these 
tests? See for yourself that while 
Coil-O-Forms are made of a paper 
composition, they are in reality 
far superior to the popular con- 
ception of a paper product. Man- 
ufacturers everywhere are using 
them and cutting costs. How 
about your product? 


Electrical Products Division 





with CROSS 
COIL-O-FORMS 





Insulators for 
all types of 
Electrolytic 
Condensers — 
Precision and 
Quality. 





CROSS PAPER PRODUCTS 
CORPORATION 


2595 Third Avenue, New York, N. Y. 
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F | B R FE cus to any form 
Sheet, Rod, Tubing 
MICA 


VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 


Everything for the Motor 
Send for New Insulation Catalogue 


THE CONSUMERS RUBBER CO. 


CLEVELAND CHICAGO 
1302-4-6 Ontario St. 217 Nerth Despiaines St. 















COMPOUNDS, 
CONDENSERS, Radio; Electrolytic Type 
oe uate Mfg. Ce, 18th & Washington Ave., St. Louis, 
CONDENSER TUBING. See Tubing, Brase & Copper 
CONDENSER UNITS, Refrigerator 


Insulating. See Wax & Compounds. 


Wolverine Tube Co., 1481 Central Ave., 


CONNECTORS, Wire 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACT POINTS. See Points, Contact. 


CONTAINERS, Battery, Hard Rubber 
Stekes Rubber Ca., Jos., Trenton, N. J. 


CONTROL, Thermostat, Armored. See Armored 
Cable, Asbestos Insulated. 


CONTROL UNIT, Varnish. See Varnish Control Unit 


CONTROLLERS, Lifting Magnet 
Ohie Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 


CONTROLLERS, Motor 

Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Dunco. See Dunn, Inc., Struthers 
Dunn, Inc., Struthers, 134 N. 7g Philadelphia, Pa 

General Electric Co., Schenectady, . 

Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave. 
Minneapolis, Minn. 

Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 


CONTROLS, Temperature and Valve 

Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Trent Co., Herold E., 618 N. 54th, Philadelphia, Pa. 
Ulanet Co., George, 85 Columbia St., Newark, N. J. 


COPPER TUBING. See Tubing, Brass and Copper 


CORD, FLEXIBLE. HEAVY DUTY 

American Steel & Wire Co.. 208 So. LaSglle, Chicago, IIL 
Anaconda Wire & Cavie Co., 25 Broadway, New York, N. f 
Barkhide. See General Cable Corp. 

Belden Mfg. Ce., 4683 W. Van Buren, Chicago, Ill. 
Diamond Braiding Mills, Chicago Heights, Lt. 

Duracord. See Anaconda Wire & Cable Co. 

General Electric Co., Section W-3511, Bridgeport, Conn. 
GE-Filex. See General Electric Co. 

Hatex. See Hatfield Wire & Cable Co. 

Hatfield Wire & Cable Co., Hillside, N. J 

Rockbestos Products Corp., 369 Nicoll, . om, Conn. 
Roebling’s Sons Co., John A., Trenton, N. 


CORD, HEATER 
(Asbestos covered stove, heater cord 
American Steel & Wire Co., 


Detroit, Mich. 


and range wire.) 
208 So. LaSalle, Chicago, Ill. 
Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
Beicen sffg. UCo., 4633 W. Van Buren, Chicago, Ll 
Deltabeston. See General Electric Co. 

Diamond Braiding Milis, Chicago Heights, Ill. 
Driver-Harris Co., Harrison, N 

General Electric Co., Section W- 3511, Bridgeport, Conn. 
Hatfield Wire & Cable Co., Hillside, N. J. 

Reckbestos Products Corp., 369 Nicoll, New Haven, Conn. 
Reebling’s Sons Co., John A., Trenton, N. J 

Tirex. See Simplex Wire & Cable Co. 


Verifiex. See Driver-Harris Co. 
CORD SETS. See Plugs and Cord Sets. 
CORD, Tinsel. See Tinsel, Cord and Thread. 


CORES, Resistance Coil 

Alsimag. See American Lava Corp. 

American Lava Corp., 1425 William, Chattanooga, Tenn. 
Cetec. See General Electric Co. 

Colonial Insulator Co., Akron, Ohio. 
Elemite. See Louthan Mfg. Co. 
General Electric Co., Schenectady, N. Y 
Leuthan Mfg. Co., East Liverpool. O. 
Peroslex. See Colonial Insulator Co. 

Star Porcelain Co., Trenton, N. J. 
Thermolain. See Star Porcelain Co. 


COTTON SLEEVING. see Tape, Cotton. 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 
COUNTERS, Revolution. See Tachometers. 


COUPLINGS, Transmission. See Clutches & Couplings 


CUPS, Oil and Grease 
Chicago Rawhide Mfg. Co., 


CUT OUTS, Battery. 


1287 Elston Ave., Chicago, III. 
See Switches, Battery 


CURRENT INDICATORS. See Instruments, Pocket 
DESKS, Steel. See Factory Furniture & Equipment 
DIAMONDS, Industrial 


Gilmore & Co., F. F., 112 Dartmouth, Boston, Mass. 


LEADERS IN ELECTRICAL FELTS 


Furnished to any Specifications 
THE FELTERS CO., Inc., 202 South St., Boston 
Makers of Fine Felt Fabrics 
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OIES, Die Makers 
Chicago Molded Products Corp., 2144 Walnut, Chicago, Il. 
DIMMERS. See Rheostats. 

JYYNAMOMETERS 


Vien! Mfg. Co., Elisabethport, N. J. 
General Electric Co., Schenectady, N. Y. 


ELECTRODES FOR GAS SIGNS 
Machiett & Son, E., 50 Williams, Long Island City. N. Y. 
Universal Clay Products Co., 1525 First, Sandusky, O. 


ELECTROMAGNETS. See also Coils, Finished. 
Supreme Electric Products Corp., 79 Mt. Hope Ave., 
Rochester, N. Y. 


ELEMENTS, Heating. See Units, Rods and Grids. 
ELEVATOR CABLE. See Wire, Insulated. 


eNGRAVING MACHINES 

Portable Bench and Pedestal Outfits for Marking Metal 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 
EYELET SPINNERS. See Nut and Screw Setters. 


EYELETS AND GROMMETS 
Platt Bros. & Co., Waterbury, Conn. 
FACTORY FURNITURE & EQUIPMENT 
Angle Stee] Stool Co., Plainwell, Mich. 
FANS. See Blowers. 
FELT 
The Felters Co., 
FERRULES 
Massachusetts Machine Shop, 
Patton-MacGuyer Co., 
att Brow, & Co. 
Scovill Mfg. Co., 99 
rIBRE 
Boards. 


Candies 
Gears. 


210 South 8St., Boston, Mass. 


Inc., Boston, Mass. 
Providence, R 
Waterbury, Conn 


Mill St., Waterbury, Conn. 


See Paper, Insulating. 
See Candles, Fixture. 
See Gears & Pinions, 
Paper. See Paper, Insulating. 
Washers. See Fibre, Vulcanized. 


FIBRE, Phenol 


Composition 


Sheet, Rod, Tube, Gear Stock; Laminated Bakelite 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 
Lamicoid. See Mica Insulator Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre (Co., Wilmington, Del. 
Ohmoid. See Wilmington Fibre Specialty Co. 
whenolite. See National Vulcanized Fibre Co. 
Synthane Corp., Oaks, Pa. 
vul-Cot. See National Vulcanized Fibre Co. 
Wilmington Fibre Specialty Co., Wilmington, Del. 
FIBRE, Vuloanized 
Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Machine Products. 
Brandywine Fibre Products Co., 1402 Walnut St., Wilm- 


ington, Del. 
Consumers Rubber Co.. 1302 Ontario, Cleveland. 0 
Eastern Fibre & Specialty Co., 150 Bleecker, New York, N. Y. 
Fyberoid See Wilmington Fibre Specialty Co. 
National Vulcanized Fibre Co., Wilmington, Del. 


Ohmoitd. See Wilmington Fibre Specialty Co. 
Peerless. See National Vulcanized Fibre Co. 
Vul-Cot. See National Vulcanized Fibre Co. 


Wilmington Fibre Specialty Co., 
FIELD COILS. 


Wilmington, Del. 


See Coils, Finished. 


FILAMENTS, Lamp & Tube. See Radio Tube and 
Lamp Parts. 
FISH PAPER. See Paper, Insulating. 
FIXTURE 
Candles. See Candles, Fixture. 


Wire. See Wire, Insulated, also. 


FLASHERS, Sign 

Hotchkiss. See Minneapolis-Honeywell Regulator Co. 

Kontrolar. See Leland Electric Co. 

Leland Electric Co., Dayton, O. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
Minneapolis. Minn. 

Ulanet Co., George, 85 Columbia S?., Newark, N. J. 

FLEXIBLE ARMS. See Tubing, Flexible Metallic. 

See Cord, 


FLEXIBLE CORD, Heavy Duty. 


Flexible. 
Couplings. See Clutches & Couplings. 
Leads, Commutator Brush. See Brushes, Commutsator. 


FLEXIBLE SHAFTING 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 

Haskins Co.. R. G., 4634 W. Fulton, Chicago, Il. 

Industrial Div. S. S. White Dental Mfg. Co., 152 W. 42nd 
St., New York, N. Y. 

FORMS, Wire. See Wire Forms. 

FURNACES, Electric 


Annealing, Cyanide, Enameling, Laboratory, Heat 
Tromine. 
General Plectrie Co Schenectady N Y 
In ed trial Div. 8S. 8. Psa Dental Mfg. Co., 152 W. 42nd 
St., New York, N. 
Trent Co., Haroid E. Xie N. 54th, Philadelphia, Pa. 





COMMUTATORS 
The Cameron Electric Mfg. Co. 


Ansonia, Conn. 
—extensive stamping fa- 


FI B R cilities—quick deliveries 


—attractive prices—let us quote on your 
specifications. 


EASTERN FIBRE & SPECIALTY CO. 
150 Bleecker St., New York, N. Y. 


Ten years of experience 








PERKINS 
GEARS 
for Accuracy 


Quality 
Dependability 


PERKINS 
MACHINE 
& GEAR CO. 


151 Circuit Ave. 
Springfield, Mass. 


eUse S..re AND | MOUNTINGS 
ect : 
Littelfuse Laborateries, ise wi Wilson Ave., Chicago, Ill. 


Sherman Manufacturing Co., H. B., Battle Creek, Mich. 
FUSE 

Metal. See Wire, Fuse. 

Plug Screw Shells. See Shells, Screw Socket. 


Wire. See Wire, Fuse. 


FUSES. Enclosed 

Bryant Electric., Bridgeport, Conn. 

General Electric Co., Section W-829, Bridgeport, Conn. 
Littelfuse Laboratories, 1752 Wilson Ave,, Chicago, Ill. 


GAUGES, Mercury 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


GALVANOMETERS. See Instruments, Laboratory 
GEAR STOCK 
Laminated. See Fibre, Phenol. 


Hard Rubber. See Rubber, Hard. 


GEARS AND PINIONS, Rawhide and Oomposition 
Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chieago, TL 


Fabroil. See General Electric Co. 
General Electric Co., Schenectady. N. Y. 
National Vuleanized Fibre Co. Wilmington. Del. 


Perkins Machine & Gear Co., Springfield, Mass. 
Textoil. see Generai Electric Co. 
Textolite. See General Electric Co. 


GEARS AND PINIONS, Iron and Steel 


Chicago Rawhide Mfg. Co., 1287 Elaton Ave. Chicago, Ml. 
Perkins Machine & Gear Co., Springfield, Mass. 

GEARS AND PINIONS, Rawhide 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Mi 


GENERATORS, Electroplating. See Plating Gener 


ators. 


GLASS, Fancy & Colored 
Popper & Sons, Leo, 143 Franklin, New York, N. Y. 


GRAPHITE BEARINGS. See Bearings, Oil-less. 
GRID LEAKS. See Radio Receiver Parts. 

GRIDS, Resistance. See Units, Rods and Grids. 
GRINDERS, Commutator. See Tools, Commutator. 
GROUND LOCATORS. See Testers, Coil. 
GROWLERS, Armature. See Testers, Coil. 
GUARDS, Fan. See Wire Forms. 


HAMMERS, Rawhide. See Mallets and Ham- 
mers, Rawhide. 


HANGERS, Ball and Roller Bearing 


8. K. F. Industries, Inc., 40 E. 34th, New York, N. Y. 
HEATERS, Industrial 
Glue Pots, Pouring Pots, Melting Pots, Tubular, Strip Ring. 


Space and Soldering Iron Heaters. 
Chromalox. See Edwin L. Wiegand Co. 
Trent Co., Harold E.. 618 N. 54th, Philadelphia, Pa. 
Wiegand Co., Edwin L., 7500 Thomas Blvd., Pittsburgh, Pa 


HEATING ELEMENTS. See Units, Rods and 
Grids. 

HEATPROOF LIGHTING PENDANT CORD. 
See Wire, Insulated (Asbestos). 

HOLDERS, Brush. See Brushes, Commutator. 

ILLUMINATION METERS. See Instruments, 
Portable and Switchboard. * 


IMPREGNATING OVENS, Vacuum. 
dustrial. 
Compounds. See Wax and Compounds. 


INDUCTION COILS. See Coils, Finished. 


(NSTRUMENTS, Laboratory Standard 
General Electric Co., Sehenectady, N 


See Ovens, In 


Weston Elecl. Instrument Corp., 582 "yeteeenee Ave 
Newark. NJ. 

INSTRUMENTS, Pocket 

Weston Elec. Corp., 582 Frelinghuysen Ave. 


Instrument 
Newark, N. J. 


INSTRUMENTS, Portable and Switchboard 
General Electric Co.. Schenectady, N. Y. 
llluminometer. Elecl. Instrument Corp. 
Pin-Jack. Instrument Co. 


See Weston 
See Weston Elecl 
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Also made in 1600, 5000, 
10,000 volt ranges for broadcast 
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Write today for instructive bulletta. 
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-+++,PARTS..... Guaranteed Quality Sheets 
MADE IN ALL METALS 
AND IN ALL WIRES 


COMPRESSION 
EXTENSION 
TORSION 
WIRE FORMS 









because of this 





Send for our Catalog Positive Control 


Quotations gladly furnished 

THE PECK SPRING CO.| Guaranteed physical and chemical 
PLAINVILLE, CONNECTICUT, U. S. A. | proweities and easier panchite 
qualities make your production 
job easier when you use Newport 


pt Gees Electrical Sheets. 


ees SEbbbS bess beLd 

















huh | This is because Newport Elec- 
Gee) . s | trical Sheets are perfectly and pos- 
1 Kea) (fii |) itively controlled at every step of 
— 7 f&— Ol | the making and tested for core 
losses constantly. 
bbb pb bb bb WT pi it | f i} Greece ‘ 
, aft Take the guess out of electrical 
sheet buying with Newport Elec- 
How about ani trical Sheets. 
your order? STUDS | 
We take pride in the knowl- SPECIAL | | ENO 
edge that many of the SCREWS = i 
leaders in industry continue 
to place their orders with MACHINE ELECTRICAL 
us. We feel that this is SCREWS Wy, Bel 
conclusive proof of quality, OEY Nd 
service and dependability. MACHINE 
May we quote you on your SCREW NUTS 
order? THE NEWPORT ROLLING MILL CO. 
THE PROGRESSIVE MFG. CO. || | NEWPORT, KENTUCKY 
Torrington, Conn. 
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High dielectric strength and heat 
resistance. Ball and socket con- 
struction. 


Write for sample card 


STRUTHERS DUNN Inc. 


134 N. JUNIPER ST PHILADELPHIA PA 
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Wagner Electric Corp., 6400 
(Transformers. ) 

Weston Eleci. Instrument Corp., 
Newark, N. J. 


INSULATION (insulating) (Insulators) 
Beads. See Beads, Insulating. 
Cloth. See Cloth, Insulating. 
Compounds. See Wax and Compounds. 
Cutters. See Strippers, Wire. 
Fibre. See Fibre. 
Lava. See Cores, Resistance Coil. 
Marble. See Slate. 
Mica. See Mica. 
Moldea. See Molded Insulation. 
Paint. See Paint, Varnish, Lacquer. 
Paper. See Paper, Insulating. 
Phenolic. See Fibre, Phenol. 
Porcelain. See Porcelain. 
Rubber. See Rubber, Hard. 
Slate. See Slate. 
Testers. See Instruments, Laboratory Standard. 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Paint, Varnish, Lacquer. 
Wax. See Wax and Compounds. 


INSULATORS, Canopy 

General Electric Co., Schenectady, N. Y. 
Macallen Ce., 16 Marallen, Boston, Mass. 
National Vulcanized Fibre Co., Wilmington, Del 


Plymouth, St. Louis, Mo. 


582 Frelinghuysen Ave. 


Also Molded Insulatioca. 


Wilmington Fibre Specialty Co.. Wilmington, Del. 
INTERFERENCE ELIMINATORS. See Radio Inter 
ference Eliminators. 
IRONS, Soldering. See Soldering Irons. 
KNOBS, Hard Rubber. See Rubber, Hard. 
LABORATORY (Laboratories) 
Ovens. See Ovens, Industrial 
Rheostats. See Rheostats. 
Standard Instruments. See Instruments, Laboratory 
Standard. 
Testing. See Testing Laboratories. 
LACQUER, Paint, Varnish 
Aeme Wire Co., New Haven, Conn 
Chinalac. See Dolph Co., John C. 
Dolph Co., John C., 168 Emmet, Newark, N. J 
Electric Lacquer. See Dolph Co., John C. 
General Electric Co., Section W-359, Bridgeport, Conn 
Giyptal. See General Electric Co. 
Linolac. See Mica Insulator Co. 


Mica Insulater Co., 200 Varick, New York, N. Y¥ 

Zapon Co., Stamford, Conn. 

Zophar Mills, Inc., 242 Lorraine, Brooklyn, N. Y 

LAMINATIONS. 

Willor Mfg. Corp., 117 Mercer, New York, N. Y. 

LAMINATED BAKELITE. See Fibre, Phenol. 

LAMP FILAMENTS. See Radio Tube & Lamp Parts 

LAMPS, Vapor 

General Electric Vapor Lamp Co., 
“Neon Glow’’ ‘‘Cooper Hewitt.” 

LAVA. See Cores, Resistance Coil. 


LEADS, Flexible (Commutator Brush). 


LENSES & JEWELS 
Popper & Sons, Leo, 143 Franklin, New York, N. Y. 


LOCK WASHERS. See Washers, Lock. 


LOOP WINDERS AND SPREADERS. 
Machines. 


LUGS, Copper 

General Electric Co., Schenectady, 

Patton-MacGuyer Co., Providence, 

Sherman Mfg. Co., H. B., Battle Gronk Mich. 
Wolverine Tube Co., 1481 Central Ave., Detroit, Mich. 
LUMINOUS SPECIALTIES 

General Electric Co., Section W-829, Bridgeport, 
Radieye. See General Electric Co. 


MACHINE TENDERS 
Angle Steel Stool Co., Plainwell, 


MACHINES. 
Coil Taping. See Taping Machines, 
Coil Winding. See Winding 
Commutator Slotting. 
Engraving. 
Slotting. 


883 Adams, Hoboken, N. J 


See Brushes 


See Winding 


Conn 


Mich. 


Coil. 

Machines. 

See Slotting Machines & Tools. 
See Engraving Machines. 

Bee Slotting Machines & Tools. 
Taping. See Taping Machines, Coil. 
Winding. See Winding Machines. 

MAGNET CONTROLLERS, Lifting. See Con- 
trollers, Lifting Magnet. 


MAGNET TESTERS. See Instruments. 
MAGNETIC CLUTCHES. See Clutches and Oouplings. 


T 


HYVOLT 
ELECTRICAL INSULATION 


Everything for Motors, Generators and 
Transformers 
. Write for NEW Catalog 
J. J. GLENN & COMPANY 
35 Se. Desplaines St., Chicago, Ill. 





Electrical Manufacturing 





CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 


made with the thought con- 
stantly in mind that, above 
all, contact points must 
function with unvarying reliabil- 
ity. We make them of platinum, 
iridio-platinum, silver and special 
alloys. Our thermostatic metal is 
made for high and low temper- 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 
eentact with steam or hot water 

is part of the problem. 
MAGNETS, Electro. 
MAGNETS, Lifting. 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 
MAGNETOMETERS. See Instruments, Pocket. 
MALLETS & HAMMERS, Raw Hide 


BAKER & CO., INC. 


54 Austin St., Newark, N. J. 


See Electromagnets. 


Chicago Rawhide Mfg. Co., 1287 Elston Ave., Chicago, Il. 
MARKERS AND STAMPERS, Metal 

(See also Engraving Machines.) 
Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, Ill. 
MEGOHMMETERS. See Instruments, Laboratory 
MELTING POTS AND LADLES, Solder 
Dunco. See Dunn, Inc., Struthers 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa 
MERCURY SWITCHES. See Switches, Mercury. 
METAL 

Finishing. See Plating & Finishing. 

Cutting Outfits. See Welding and Cutting Outfits. 

Marking Outfits. See Engraving Machines. Also Mark- 


ers and Stampers, Metal. 
METERS. See Instruments. 


MICA 
Shades. See Shades. Mica. 
Tape. See Tape, Mica. 
Undercutters. See Slotting Machines & Tools. 


MICA 

Brand & Co., William, 268 Fourth Ave., New York, N. Y 
Consumers Rubber Co., 1302 Ontario, Cleveland. 0O. 

J. J. Glenn & Co., 35 So. Desplaines St,, Chieago. 
Macalien Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co.. 200 Varick, New York, N. Y. 
Micanite. See Mica Insulator Co. 


MOLDED. Insulation 
Dies. See Dies, Die Makers. 
Laminated. See Fibre, Phenol. 
Presses. See Presses, Molded Insulation 


MOLDED Insulation 

Aico. See America Insulator Corp. 

Arcolite. See American Insulator Corp. 

American Insulator Corp., New Freedom, Pa 

American Record Corp., Scranton, Pa. 

Auburn Button Works, Auburn, N. Y. 

Braylite. See American Insulator Corp. 

Cetec. See General Electric Co. 

Chicago Molded Products Corp., 2144 Walnut, Chicago, 1! 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Lacanite. See American Record Corp. 
Macallen Co., 16 Macallen, Boston, Mass. 
Phenolic. See American Record Corp. 
Reynolite. See Cutler-Hammer, Inc. 
Reynomold. See Cutler-Hammer, Inc. 

Stokes Rubber Co., Jos., Dept. M-F., Trenton, 
Textolite. See General Electric Co 


MONEL METAL 

Driver-Harris Co., Harrison, N. J 

MOTION PICTURE CABLE. 
sulated. 

MOTOR CONTROLLERS. 

MOTOR’ STARTERS. See 
Switches, Remote Control; 
ing; Switches, Snap, Heavy Duty; 

MOTORS 

Please refer to complete motor table in edito- 
rial section, page 34. 


NAME PLATE MACHINES. See Engraving Machines 
NEON SIGN CABLE. See Wire, Insulated 


NICKEL AND NICKEL-SILVER 
Driver-Harris Co., Harrison, N. J. 
Gilby Wire Co., Newark, N. J. 
Riverside Metal Co., Riverside, N. J. 
Seymour Mfg. Co., Seymour, Cona. 
NUT AND SCREW SETTERS 
Haskins Co., R. G., 4634 W. Fulton, Chigago, Ml. 
OHMMETERS. See Instruments. 
OIL-LESS BEARINGS. See Bearings, Oil-less. 
OVENS, Industrial and Laboratory 
Annealing, Temper Drawing, Mold Baking, Vuleanising 
Drying, Conditioning, Enameling, Japanning, Veevum 


Impregnating. 
General Electric Co., Schenectady. N. Y. 
Maehler Co., Paul, 2206 W. Lake, Chicage, Il. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


PAINT. See Lacquer, Paint and Varnish. 


N. J. 


See Wire, In- 


See Controllers, Motor. 


Controllers, Motor; 
Switches, Motor Start- 
Rheostats. 















Dependable ELECTRICAL INSULATION 
Varnishes, Compounds 
and Waxes 


JOHN C. DOLPH CO. 
168 Emmet St., Newark, N. J. 
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Swivel Attachment Plugs 
They “Keep the Kinks Out 


of Cords,” which means 
longer life and better_serv- lr 
ice from appliances. Swivel 
shell turns, cord and _ base p 
are stationary. Attached and 
detached with one hand. One- tr 
piece construction. Fit stand- 
ard Fdison screw __ base 
sockets and receptacles. O 
Benjamin Electric Mfg. Co. C 
DES PLAINES (Chicago Suburb), ILL. 
New York Chicago San Franclisee é 
PANEL (Panels) C 
Meters. See Instruments, Portable & Switchboard. 
PAPER a 
Bushings. See Tubes, Paper. 
Candles. See Candles, Fixture. 
Cores. See Tubes, Paper. R 
Fibre. See Paper, Insulating. 9 
Insulating. See Paper, Insulating. 
Sleeves. See Tubes, Paper. F 
Tubing. See Tubes, Paper. 
PAPER, Insulating 
Fish Paper, Press Board, Fibre Board, Fuller Board. 
Armatite. See Mica Insulator Co. 


Armo. See Mica Insulator Co., 200 Varick, New York, > Y 

Brand & Co., Wm., 268 Fourth Ave., New York, N. 

Campbellite. See National Vulcanized Fibre Co. 
C-F. See National Vulcanized Fibre Co. 

mene Fibre & Specialty Co., 150 Bleecker St., New York, 


Electrite. See West Virginia Pulp & Paper Co. 
Fyberoid. See Wilmington Fibre Specialty Co. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National-Vulcanized Fibre Co., Wilmington, Del. 
Peerless. See National Vulcanized Fibre Co. 
Turbonite. See Brand & Co., Wm. 

West Virginia Pulp & Paper Co., 230 Park Ave., 
Wilmington Fibre Specialty Co., Wilmington, Del. 
PARAFFINE. See Wax and Compounds. 


PEGS, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain j 
Bead Chain Mfg. Co., Bridgeport, Conn. 


PHENOL PLASTICS. See Molded Insulation. 


PHOSPHOR BRONZE 
Driver-Harris Co., Harrison, N. J j 
Gilby Wire Co., Riverside Ave.. Newark. N. J. 
Riverside Metal Co., Riverside, Burlington County, N. J. 
Seovill Mir Co. 99 Mill St., Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 
PHOTO-ELECTRIC CELLS AND TUBES 
Dunn, Inc., Struthers, 134 Juniper, Philadelphia, Pa. | 
Jeneral Electric Co., Schenectady, N. Y. | 
Photronic. See Weston Electrical Instrument Corp. j 
Weston Electrical Instrument Corp., 582 Frelinghuysen Ave., 
Newark, J. 


PIGTAILS, Commutator. See Brushes, Commutator. 


PILLOW BLOCKS. Ball and Roller Bearing 
SKF Industries, Inc., 40 E. 34th, New York, N. Y¥. 


PINIONS. See Gears and Pinions. 


PLATENS, MOLDING 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. | 


PLASTICS. See Molded Insulation. j 
PLATES, Name. See Name Plates. 


PLATING GENERATORS 
Kendrick & Davis Co., Lebanon, N. H. 


PLATINUM 

: , 54 a. Newark, N. J. 
Wileo. See H. A. Wilson Co. 
Wilson Co., The H. A., 97 Chestnut, Newark, N. J 


PLUG (Plugs) 
Attachment. See Plugs and Cord Sets. 
Fuses. See Fuses, Enclosed. 
Receptacles. See Receptacles, Plug. 
Flashing. See Flashers, Sign. 
Radio. See Radio Receiver Parts. 
PLUGS & CORD SETS 
Aircool. See Belden Mfg. Co. 
American Steel & Wire Co., 208 So. LaSalle, 
Anaconda Wire & Cable Co., 25 Broadway, 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) 
Bryant Electric Co., Bridgeport, Conn. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Diamond Braiding Mills. Chicago Heights, Ill. 
GB-Fiex. See General Electric Co 
New York, N. ¥ 


-_ Cable Corp., 
al Electric Co., 


Chicago, Ill. 
New York, N. Y 


420 Lexington Ave., 


Section Q 353, Bridgeport, Conn. 
Hatfield Wire & Cable Co., Hillside, N. J. 
Rockbestos Products Corp., 357 Nicoll, New Haven, Cons 
Telltale Tap. See General Electric Co 
Unicord. See General Electric Co. 
POCKET METERS. See Instruments, Pocket. 


POINTS, Contact 

Platinum, Silver, Tungsten and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N. J. 
Wilco. See H. A. Wilson 


Co. 
Wilson Co., The H. A., oT Chestnut, Newark, N. J. 
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WILLOR 


Mrc. Corp. 


LAMINATIONS 


Metal Stampings 

Radio Parts—Dies 

! 117 Mereer St., New 
! York, N. Y. 
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MERCOID 


Electrical Manufacturing 





TRANSFORMER RELAY 


Induces its own low voltage in 
@ No external 
Quiet 
-does not employ 
conventional clapper type arm- 
@ Mercury enclosed 
no open 
arcing, oxidation or corrosion. 


Rating 10 amperes 110 volts or 5 amperes 
290 volts. Directly handles motors up to 1 


pilot circuit. 
transformer required. 
operation 


ature. 
contact switch used 





H.P. Also available for 20 ampere heater loads. Pilot circuit 24 volts 


.44 amperes. 


Write for Bulletin 110 


MERCOID SEALED MERCURY 
CONTACT SWITCHES 


Known the World Over for Their Unfailing Pertormance 





Many types available. They 

meet the most exacting re- 

quirements. Satisfaction 

assured. 

We solicit your inquiries. 
ur engineering staff is at 

your service. 


THE MERCOID CORPORATION 


Sole Manufacturers of The Mercoid Switch 
4215 BELMONT AVENUE, CHICAGO ILLINOIS 





METAL STAMPING SERVICE 


DRAWING 





in 


E Brass, Copper & Steel “ 
| PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


STAMPING 
FORMING 


Small Metal Parts \“\a A 
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UNCONDITIONALLY 
GUARANTEED 


The Peerless uncondi- 
tional guarantee takes 
all motor responsibility 
off your shoulders and 
satisfies your customer. 
Investigate — write for 
catalog. 


THE PEERLESS ELECTRIC COMPANY, Established 1893 


2100 MARKET STREET 
WARREN, OHIO 
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Special Knowledge 
You Can Use 


Valuable economies in production, improved 


performance, longer bearing life, are a few of 


the results obtained by electric motor manufac- 


turers who avail themselves of the specialized 


knowledge gained in Bunting metallurgical and 


research laboratories. 


Let us collaborate with 


you on your bearing specifications. 


THE BUNTING BRASS 
\ & BRONZE COMPANY 


TOLEDO, 


OHIO 


// Branches and Warehouses at: New York, Brooklyn, 
Chicago, Boston, Detroit, Cleveland, Philadelphia, 
Dallas, Kansas City, Los Angeles, Seattle, Sen 


Francisco. 





Export Office: Toledo, Ohio. 


BUNTING 


BUSHIR 


ALITY’ 
BROAZE 


ia “ BEARINGS 


TENTEO 











Stove Legs 





Diffuser 





Motor Cover 


Header for 
Heater Unit 





Up to 40’ in length 


In low carbon and other steels 
























Stampings of Low Carbon and Alley 
Steela, Heat Treated to rigid s 

tions. Stainless Steele—Hot Suieentinee 
—Press Forgings (replacing drop forg- 
ings and made without draft)—and 
Stampings of High Carbon Steel. 


Every process from the a des 
and the manufacture of ~ tot 
finished product. odern machinery 
and shop. Complete Metall 

Testing Laboratory guarantees analyses 
and physical properties of all steel used. 


Our wide experience in redes: and 
developing rts previously made in 
eastings makes us thoroughly equipped 
to handle such problems. md your 
blueprints, or descriptive matter, and 
we'll suggest applications of stampings 
where you are now using castings. An 
inquiry may mean a considerable cut in 
your production costs. 


PARISH PRESSED STEEL Co. 
Robison & Weiser Sts., Reading, Pa. 


Complete Engineering Service for the Asking a ae 
2 ERNEST RIE oo RES 











































Split Bushings 

Small Stampings 

Flexible Metallic Tubing 

Send us your 


specifications 


CUYAHOGA SPRING CO. 


10322 Berea Road, Cleveland, Ohio 





POLARITY INDICATORS. 


PORCELAIN 
Beads. See Beads, 
Refractory. See Cores, 
Tubes. See Porcelain. 


PORCELAIN, Special Shapes 

Akron Porcelain Co., Akron, Ohio. 

American Lava Corp., 1425 William, Chattanooga, Tenn. 
Colonia! Insulator (o., Akron hic. 
Elemite. See Louthan Mfg. Co. 

Louthan Mfg. (oe. ast Liverpool, Ohio. 
Louthite. See Louthan Mfg. Co. 
Nu-Blac. See Star Porcelain Co. 
Porcelex. See Colonial Insulator Co. 

Star Porcelain Co., Trenton. N és. 
Thermolain. See Star Porcelain Co 
Mniversa! Clay Products Co., _ ‘First, 
Vitrolain. See Star Porcelain Co 


POROUS CUPS 
(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron. Ohio. 


POSTURE CHAIRS. See Factory Furniture & Equip- 
ment. 


POTENTIOMETERS (instruments). 
Laboratory 


POTENTIOMETERS 
Receiver Parts. 


POTS, Glue, Melting, Annealing, etc. 


See Instruments, Pocket 


Insulating. 
Resistance Coil 


Sandusky, Ohio. 


See Instrumente 
(Radio Control). See Radio 


See Heaters, 


Industrial. 
PRESS 
Board. See Paper, Insulating. 


Punches and Retainers. See Punches and Retainers. 


PRESSES, Stamping. See 
Bending. 


PULLEYS, Motor Shaft 

Chicago Rawhide Mfg. Co., 1287 Elston Ave., 
General Electric Co.. Schenectady N Y 
National Vulcanized Fibre Co., Wilmington, Del. 


PUMPS, Vacuum 
(To Exhaust Incandescent Lamps.) 
General Electric Co., Schenectady, N. Y. 


RACKS, Storage, Steel. 
Equipment. 


Presses, Punching & 


Chicago, IIl. 


See Factory Furniture & 


RADIO CABLE. See Wire, Insulated 
RADIO INSTRUMENTS. 


RADIO RECEIVER PARTS 
Halldorsen Co., 4500 Ravenswood Ave., Chicago, Ill. 
Ward Leonard Electrie Co., 38 South, Mount Vernon, N. Y. 


RADIO TRANSFORMERS. See Radio Receiver Parts. 


RADIO TUBE & LAMP PARTS 
Filaments, Support Wires, Strip, Screen, 
Tubing, Special Stampings and Screws. 

Driver-Harris Co., Harrison, N. 

Gilbv Wire Co., Newark. N. J. 

Roebling’s Sons Company, John A., Trenton, N. J. 


RANGE 
Switches, Rotary Snap. See Switches, 
Wire. See Cord, Heater. 


RAWHIDE GEARS. See Gears & Pinions, Rawhide 


RECEPTACLES 
Lamp. See Sockets & Receptacles. 
Neon Tube. See Electrodoes for Gas Signs. 


RECEPTACLES, Plug, Heavy Duty 
Battery Charging, Welding, — Tool, Extension. 

Bryant Electric Co., Bridgeport, 

Cutler-Hammer, Inc., 1284 St. ao “Ave., Milwaukee, Wis. 

General Electric Co., Section W-329, Bridgeport, Conn. 

RECTIFIERS 

B-L Electric Mfg. Co., 19th & Washington Ave., Chicage, Ill. 


REFRIGERATOR CONDENSER UNITS. See Oon- 
denser Units, Refrigerator. 


REGULATORS, Speed. 
Controllers, Motor. 


See Instruments. 


Mesh Plates 


See Rheostats, also 


10 


proovcrTs 


Send us your specifications for an estimate 


y LINDEN & COMPANY 
in Brass of Steel 891 Broed St., Providence. R. |. 





Snap; Heavy Duty. 












Electrical Manufacturing 


REGULATORS, Temperature 


Dunce. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 
Lockswitch. See Minneapolis-Honeywell Regulator Co., 


Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Minneapolis- Honeywell 


Regulator Co., 2810 Fourth Ave. 
Minneapolis, Minn. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Pa. 


REGULATORS, Voltage 
Rotor. See Ward Leonard Electric Co. 
Ward Leonard Electric Co.. 37 South, Mount Vernon, N. Y. 


RELAY CIRCUIT CONTROL WIRE. See 
Armored Cable, Asbestos Insulated. 


RELAYS 
(See also Circuit Breakers and Thermostats.) 
Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 184 N. Juniper, Philadelphia, Pa. 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4215 Belmont Ave., Theat. Tl. 
Mid Getts. See Dunn, Inc. 
Minneapolis-Honeywell Regulator Co., 2816 Fourth Ave., 


Minneapolis, Minn. 
Ward Leonard Electric Co., 87 South, Mount Vernon, N. Y. 
wees ae Instrument Corp., 583 Frelinghuysen Ave., 
ewar . 
Zenith Electric “bo. .. Ine., 587 Be. Dearborn, Chicago, Ill. 
RELAYS, PHOTO-ELECTRIC. See Photo-Electric 
Cells and Tubes. 


REMOTE CONTROL SWITCHES. See 
Remote Control. 


RESINOID PLASTICS. 


RESISTANCE 
Boxes. See Instruments, Laboratory Standard. 
Coil Cores. See Cores, Resistance Coil. 
Test Sets. See Instruments. 
Units. See Units, Rods & Grids. 
Welding Machines. See Welding Machines, 
Wire. See Wire. Resistance. 


RESISTORS. See Resistors, also Units, Rods & Grids. 


RESISTORS 

Cutler-Hammer, Inc., 1284 St. Paul Ave., 

Electrical Coil Winding Co., 2781 Saunders, 

Globar Corp., Niagara Fails, N. Y. (Non-Metallic.) 

Ward Leonard Electric Co.. 87 South, Mount Vernon. N.Y. 

Industrial Div., S. 8. White Dental Mfg. Co., 152 W. 42nd 
St., New York, N. Y. 


RESURFACERS, Commutator. See Stones, 
mutator; also Tools, Commutator Truing. 


REVOLUTION COUNTERS. 


RHEOSTATS 
Motor Controlling. 
stats. 
Radio. See Radio receiver Parts. 
Sewing Machine. See Controllers, 


RHEOSTATS 
Motor Starting, Field and Speed Regulating. 
ing. Plating Tank. Dimmers. 
Controlite. See Ward Leonard Electric Co. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
‘yeneral Electric Co., Schenectady, N. Y. 
Universal. See Ward Leonard Electric Co. 
Vitrohm. See Ward Leonard Electric Co. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y. 


RODS, Resistance. See Units, Rods and Grids. 
ROLLER BEARINGS. Ball and Roller 


RUBBER. 
Tape. See Tape, 


RUBBER, Hard 


Switches 


See Molded Insulation. 


Electric. 


Milwaukee, Wis. 
» w S. 


Com. 
See Tachometers. 

See Controllers, Motor; also Rheo 
Motor; also Rheostats 


Meter Test 


See Bearings, 


Rubber and Friction 


Hard Rubber, Ebonite, Vulcanite, Bushings, Discs, Knobs, 
Gears. 
Stokes Rubber Co., Jos., Trenton, N. J. 
RUBBER, Solid Soft and Sponge 
Sponge Rubber, Semi-Hard Rubber, Mechanical Rubber 


Goods. 
Toycraft Rubber Co., Ashland, Ohio. 


SCREW DRIVING MACHINES 
Haskins Co., R. G., 4657 W. Fulton, Chicago, Ill. 


SCREW MACHINE PRODUCTS 

Rarnes Co., Wallace, Bristol, Conn. 

Brandywine Fibre Products Co., Wilmington, Del. 
inden & Co., 891 Broad, Providence, a & 
National Vulcanized Fibre Co., Wilmington, Del. 
Peck Spring Cs., Plainville, Conn. 

Scovill Mfg. Co., 99 Mill St., Waterbury, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREW SETTERS. See Nut and Screw Setters. 


SCREWS, Machine 
Progressive Mfg. Co., Torrington, Conn. 


SEALING CEMENT. See Wax & Compounds. 
SEALS, Oil. See Cups, Oil and Grease. 


SEPARATORS, Magnetio 

Ohio Electric Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 

Supreme Electric Products Corp., 79 Mt. Hope Ave., 
Rochester, N. Y. 


SHADES 
Mica. See Shades, Mica. 
Molded. See Molded Insulation. 


SHADES, Mioa 


Mica Insulator Co., 200 Varick, New York, N. Y. 
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ALUMINUM SOLDER 


Proven efficiency for condenser work, and 
wherever soldering is done on aluminum. 
LOW MELTING POINT. Ask for sample. 


The Lenk Mfg. Company 


Newton Lower Falls, Mass. 














PORTLAND-MONSON 
_ SLATE Co. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 


Quarries: 
Monson, Maine 


Office, Portland, Maine 








SHAFT COUPLINGS. 


Transmission. 


See Olutches & Oouplings, 


SHEETS, Steel. See Steel Sheets. 


SHELLS, Screw Socket 
Patton-MacGuyer Co., Providence, RB. I. 


SHIELDED CABLE. See Wire, 
also Cord, Flexible; Heavy Duty. 


Insulated; 


SHUNTS, Instrument. See Instruments, Laboratory. 
SIGN FLASHERS. See Flashers, Sign. 
SILK 
Cloth. See Cloth, Insulating. 
Tape. See Tape; Cotton, Linen, Silk. 
Thread. See Yarn and Thread. 
SILVER 


Baker & Co., Inc., 54 Austin, Newark, N. J. 
Handy & Harman, 57 William, New York, N. Y¥. 
Si! Fos. See Handy & Harman Co. 

Wileo. See H. A. Wilson Co. 

Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


SILVER SOLDER. See Solder, 


SLABS, Switchboard. See Asbestos; Molded Insuls 
tion; Slate; Soapstone. 

SLATE 
(For Switchboard Slabs and Barriers.) 

Portland-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings and Bushings. 
SLEEVING. See Tape. 


SLOTTING MACHINES AND TOOLS, Commutator 
(Mica Undercutters) 
General Electric Co., Schenectady, N. Y. 


SOCKET (Sockets) 
Flashing. See Flashers, Sign. 
Radio. See Radio Receiver Parts. 
Shells. See Shells, Screw Socket. 


SOCKET REDUCERS AND EXTENSIONS 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. 

Bryant Electric Co., Bridgeport, Conn. 
General Electric Co., Section W-829, Bridgeport, Cena. 


SOCKETS AND RECEPTACLES, Lamp. 
Metal, Composition or Porcelain; Pull Chain, Puss 
Through. Key & Keyless Types. Also Sign Receptacles 
Senjamin Electric Mfg. Co., Des ae Til. 
Bryant Electric Co., Bridgeport, 
General Electric Co., Seciton W- 329, Bridgepert, Conn. 


SOLDER, Acld Core 
Ruby Chemical Co., 60 McDowell, 
Rubyfiuid. See Ruby Chemical Co. 


SOLDER, Aluminum 
The Lenk Mfg. Co., Newton Lower Falls, 
Platt Bros. & Co., Waterbury, Conn. 


SOLDER, Silver 

Handy & Harman, 57 William. New York. N. 

Industrial Div., 8S. S. White Dental Mfg. Co., 158 W. 42nd, 
New York, N. Y. 

Sil-Fos. See Handy e Hormsn. 

Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


SOLDERING 
a. 


Silver. 


Columbus, Ohio. 


Mass. 


See Soldering Compounds. 
Irons. See Soldering — 
Lugs. See Lugs, Coppe 
Pots. See Melting Pots. ‘& Ladies. 
SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
General Electric Co., Section W-329, Bridgeport, Conn. 
Red-Letter. See Ruby Chemical Co. 
Ruby Chemical Co., 60 McDowell, Columbus, Obie. 
Rubyfluid. See Ruby Chemical Co. 
SOLDERING IRONS 
Cutler-Hammer, Inc., 1284 St. ee Ave., Milwaukee, Wis 
General Electric Co., Schenectady, 
Trent , Harold E., 618 N. Sain Philadelphia, Pa. 


SOLDERING TROUGHS & POTS 
Trent Co., Harold E., 618 N. 54th, Philadelphis, Pa. 
SOLENOIDS. See Coils, Finished. 
SPAGHETTI. 


See Tubing, Varnished Fabric. 
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SPONGE RUBBER and 
SOLID SOFT RUBBER SPECIALTIES 


Can solve many of your construction 
problems. Ask us to help you! 


The Toycraft Rubber Co., Ashland, Ohio 
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January, 1933 Electrical Manufacturing 


APACE ENED 


Laminated Bakelité 


Dependable Uniformity in Electrical 
and Mechanical Properties 


DIELECTRIC STRENGTH » LOW WATER ABSORPTION 
STRUCTURAL STRENGTH + LOW SURFACE LEAKAGE 
CLEAN PUNCHING + MACHINEABILITY 
IMPACT STRENGTH * APPEARANCE 


rei a ewe \ Oye eg a 
OFFICES IN PRINCIPAL CITIES 


Sheets, Tubes, Rods, Fabricated Parts 
Silent, Stabilized Gear Material 


STEEL EQUIPMENT 


for FACTORY—OFFICE—SHOP 


Our 112-page Catalog “C” and supplementary 
Catalog M-S covers a complete line in many 
patterns and sizes. 


We Build Equipment Special to Your Order ca 4 * ‘& 

Stools - Chairs - Benches st 3 ‘} 
: Cabinets - Tables - Racks 2 e xs BEAD CHAIN 4 
E Trucks - Tool Stands - Bins E : 3 Sencitian pool 
E Desks - Bench Legs - Drawers E > & 4 
L Write your needs to L cx? Lighting Equipment ‘@ 
ANGLE STEEL STOOL COMPANY cxs 


The Steel Equipment People 


PLAINWELL MICHIGAN o for 


Ornamentation 
Suspension 
Convenience in 

Lighting. 


z THE BEAD CHAIN MEG.CO. ' 


t ae errors ~ Connecticut & 
220 ; —. Oe 


SINGLE 00 ss: 
aa a ae BATH 


PENNSYLVAN IA 


A AND CHESTNUT STS.. PHILADELPHIA 








CE-RAM-IC 
MERCURY SWITCHES 


Type 2EI5HS, rated 
{5 Amps., takes mo- 


mentary overload of 


100 Amps. incandes- 


cent lamps. 
Data sheets on re- 


E. MACHLETT & SON 


Established 1897 
50 William St., Long Island City, N. Y. 








Metal Stampings 
and Wire Forms 


Let us figure on your requirements, 
either in large or small quantities. 
We can save you money. 


THE S. & A. COMPANY 


PARIS, ILLINOIS 





SPEED INDICATORS. See Tachometers. 
SPEED REDUCERS. 


Universal Gear Corp., 1900 Martindale, Indianapolis, Ind. 

SPRINGS 

American Stecl & Wire Co., 208 So. LaSalle St., Chicago, Ill. 

Barnes Co., Waliace, Bristol, Conn. 

Barnes-Gibson-Raymond, Inc., 6400 Miller Ave., Detroit, 
Mich. 


CGuyshoge Spring Co., 10322 Beres Road, Cleveland, 0. 
Pischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, III. 

Lee Spring Co., 84 Main, Brooklyn, N. Y. 

Peck Spring Co., Plainville. Conn. 

Raymond Mfg. Co., Corry, Pa. 


STAINLESS STEEL. See Steel, Stainless. 
STAMPERS, Name Plate. See Engraving Machines. 
STAMPINGS, Fibre. See Fibre. 


STAMPINGS, Sheet Steel 

Benjamin Electric Mfg. Co., Des Plaines, Ill. 

Geuder, Pacschke & Frey Co., 1409 W. St. Paul Ave., Mil- 
waukee, Wis. 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. 0. 

Parish Pressed Steel Co., Robison & Weiser Sts., Reading, 


Pa. 
Sharon Steel Hoop Co., Sharon, Pa. 


STAMPINGS, Small 

Small Stamped Metal Parts for Electrical Devices. 
Barnes Co.. Wallace. Bristol, Conn. 
Benjamin Flectric Mfg. Co., Des Plaines, Ill. 
Cuyahoga Spring Co., 103822 Berea Rd., Cleveland, 0. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 


Foster & Bros., Co., Theodore W., 102 Richmond, Provi- 
dence, R. I. 

Geuder, Paeschke & Frey Co., 1409 W. St. Paul Ave., Mil- 
waukee, Wis. 


Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland. 0. 

Massachusetts Machine Shop, Inc., Boston, Mass. 

Patton-MacGuyer Co., Providence, RB. I. 

8S & A Cc., Paris, Il 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Willor Mfg. Corp., 117 Mercer, New York, N. Y. 
Controllers, Motor; 


STARTERS, Motor. See 
Switches, Remote Control; Switches, Motor Start- 
ing; Switches, Snap Heavy Duty; Rheostats. 


STEEL SHEETS, Electrical 
Newport Rolling Mill Co., Newport, 
Republic Steel Corp., Youngstown, O. 
Bil-Con. See Republic Steel Corp. 


STEEL, STAINLESS 
American Steel & Wire Co., 208 8. 
Republic Steel Corp., Youngstown, 0. 


STEEL, Strip 


La Salle, 


Bristol, Conn. Rolled.) 


Youngstown, 


Barnes Co., Wallace, (Hot 

Republic Steel Corp., 

Thomas Steel Co., Warren, O. 
Copper Coated.) 

Bil-Con. See Republic Steel Corp. 


STOOLS, Factory. 
ment. 


STRIPPERS, Wire 
E-Z. See Pyramid Products Co. 
Pyramid Products Co., 2311 8. State, 
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Chicago, Ml. 





“PIGMY” & “CIGARETTE” 
THERMOSTATS for manufacturers of heat- 


ing pads, acquarium heaters, appliances, etc. Thermal 
controls built to specifications for every industrial 
and commercial application. 


Geo. Ulanet Co., 85 Columbia St., Newark, N. J. 








Chicago, Ill. 


American Steel & Wire Co., 208 8. La Salle, Chicago, Ill. 


oO. 
(Bright Finish, Zine Coated, 


See Factory Furniture & BEquip- 





Electrical Manufacturing 




























































































Con-Tae-Tor 


MERCURY 
SWITCHES 


Dependable, positive and silent in op- 
eration. Can not corrode in use. Used 
inagreat variety of controlequipment 


MINNEAPOLIS-HONEYWELL 
REGULATOR Co. 
2810 Fourth Avenue, So., Minneapolis, Minn. 


Time-O-Stat Controls Division, Elkhart, Ind. 


AUTOMATIC 
TIMERS 


Specially adapted for use on 
machines, appliances and 
meters requiring regular, ae- 
curate time interval opera- 
tion. A variety of movements 
and housings, standard and 
special. Also spring and syn- 
hronous motor time switehes. 


WALSER AUTOMATIC TIMER CO. 
Chrysler Bidg., New Yerk, N. Y. 







Write for literature e 


Speedcraft. See Wire Stripper Co 
Wire Stripper Co., 1727 Eastham Ave. E., Cleveland, O. 


SWITCHBOARD 
Instruments. See Instruments, 
Slabs and Barriers. 
Slate; Soapstone. 


SWITCH (Switches) 
Battery & Baby Knife. 
Canopy. See Switches, 
Conveyor. See Switches, 
Feed Through. 
Fixture. 
Float. 


THE COMPLETE LINE 


SHERMAN 


Copper and brass; clip, ring, flat, 
single ear, rolled, etc. Write for 
Bulletin 13. 


Portable. 
See Asbestos; Molded Insulation; 


See Switches, 
Snap. 

Remote Control. 
See Switches, Snap. 

See Switches, Snap. 
See Switches, Tank. 
Limit. See Controllers, Motor. 
Mercury. See Switches, Mercury. 
Motor Starting, Magnetic. See Controllers, Motor. 
Motor Starting, Non-Magnetic. See Switches, 


Starting. 
Push Button. See Switches, 


Motor Starting, 
Control. 
Pressure Regulating. See Controllers. 
Range. See Switches, Snap, Heavy Duty. 
Remote Control. See Switches, Remote Control. 
Reversing. See Controllers. 
Temperature Contral. See Switches, Mercury. 
Tank. See Switches, Tank 
Time. See Switches, Time. 
SWITCHES, Battery and Baby Knife 
Bryant Electric Co., Bridgeport, Conn. 
SWITCHES, Mercury 
Con-Tac-Tor. See Minneapolis-Honeywell Regulator Co. 
Cooper-Hewitt. See General Electric Co. 


Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Dunco. See Dunn, Inc., Struthers. 


Battery. 


TERMINALS 


Sold Through Jobbers 
H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 


Motor 


Remo 





Mica Insulator Co., 200 Varick, New York, N. Y. 
Noxall. See Consumers Rubber Co. 


TAPE, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TAPE, Rubber and Friction 

Adhere. See Westinghouse Elec. & Mfg. Co. 
General Electric Co., Schenectady, N. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Paragon. See General Electric Co. 


Dunn, Inc., Struthers, 184 N. Juniper, Philadelphia, Pa. Roeb: * 
am Electric Vapor Lamp Co., 883 Adams, Hoboken ee ae es a ey Se, H. . 
- J. TAPE. Varni Fabric 
Hywatt. See Minneapolis-Honeywell Regulator Co. ate may toll Conn. 
Kon-nee-Tor. See General Electric Co. General Electric Co., Section W-359, Bridgeport, Conn 
Kontax. See Leland Electric Co. 


Mica Insulator Co., 200 Varick, New York, N. Y. 
Respro Inc., Cranston, R. I. 
Voltape. See Respro Inc. 


Kentrolar. See Leland Electric Co. 
Leland Electric Co., Dayton, Ohio. 
Machlett & Son, E., 50 William, Long Island City, N. 


Mercoid Corp., 4215 Belmont Ave., Chicago, II. TAPING MACHINES, Coll 

SSeS a Regulator Co., 2810 Fourth Ave. Respro, Inc., Cranston, lL. 
nneapolis, nn. 

Nash, J. H., Dayton, Ohio. TAPPING MACHINES 


Perfect. See Nash, J. H. 
Ward Leomard Electric Co., 38 South, Mount Vernon, N. Y 


SWITCHES, Remote Control 

Push Button, Magnetically Operated. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 
Dunco. See Dunn, Inc., Struthers. 
Dunn, Inc., Struthers, 134 N. Juniper. Philadelphia, Pa 
General Electric Co., Section Q-358, Bridgeport, Conn. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. Y 
Zenith Electric Co., Inc., 537 So. Dearborn, Chicago, Ml). 


SWITCHES, Snap 
Benjamin Electric Mfg. Co., 


Haskins Co. R. G., 4657 W. Fulton, Chicago, Ill. 


TELEPHONE WIRE & CORD. See Wire, 
Insulated. 


TERMINALS & CONNECTORS 
Low Tension, Secondary Terminals and Connectors. 
Patton-MacGuyer Co., Providence, R. I. 
Sherman Mfg. Co., H. B. Battle Creek, Mich. 
Wolverine Tube Co., 1431 Central Ave., Detroit, 


TESTERS, Coil 
(Includes Armature Growlers, trouble shooters and other 
portable testing devices). See also Instruments. 


Mich. 


Des Plaines, Il. 


Bryant Electric Co., Bridgeport, Conn. ston men: ke ; 

———. = ase oe ie, a. Wis “"Feeeee N. _— a ee 

Genera ectr * tion Q- » Bridgeport, Conn. ' 
} Inst t | 

SWITCHES, Snap; Heavy Duty TESTING INSTRUMENTS. See Instruments 

Heavy duty rotary snap switches for Electrie Range ano TESTING LABORATORIES 

- or aaa te ek Saker & Co., Inc., 54 Austin, Newark, N. J. 

ryan c ridgeport, 

General Electric Co., Section Q- $3. “Bridgeport, Conn. TESTING OVENS. See Ovens, Industrial and 


Laboratory. 
THERMO INSTRUMENTS. See Instruments. 


SWITCHES, Tank 
General Electric Co., 


SWITCHES Time 


Schenectady, N. Y. 


sania: ieee Gnenneks THERMOSTAT CONTROL CABLE. See 
gas Wate Gs... ete, BY Armored Cable, Asbestos Insulated. 
wae, Automatic Timer Co., Chrysler Bldg., New York, THERMOSTATIC METAL 
Bak & Co., Inc., 54 Austin, N & N. J. 
Zenith Electric Co., Inc., 537 So. Dearborn, Chicago, Ml. Gheso Valve Co, Ww. M., 1608 Beard. Ave., Detroit, Mich 


Wiles. See H. A. Wilson Co. 
Wilson Co., The H. A., 97 Chestnut, Newark, N. J. 


THERMOSTATS 


SYNCHROSCOPES. 
TABLES, Steel. 


See Instruments. 
See Factory Furniture & Equipment 


TACHOMETERS ‘ Airswitch. See Minneapolis-Honeywell Regulator Co. 
Speed Indicators, Speedometers, Revolution Counters. Dunco. See Dunn, Inc., Struthers. 
Weston Elecl. 582 Frelinghuysen Ave. Dunn, Inc., Struthers, 134 N. Juniper, 


Instrument Co., a ye Pa 


Newark, N. J (For Melting 


General Electric Co., Schenectady, N. 
TANKS, THERMOMETER CALIBRATION a) 


Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 
Trent Co., Harold E., 618 N. 54th, Philadelphia, Ps. Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave.. 
TAPE; Cotton, Linen, Silk Minneapolis, Minn. 


Pigmy. See George Ulanet Co. 


Tape, Sleeving, Webbing. 
Consumers Rubber Co., 1302 Ontario, Cleveland, 0. a — marentd Corp 
Criterion. See Consumers Rubber & sees erm. See Mercoid Corp. 
General Electric Co., Schenectady, Y. ye Products Corp., 79 Mt. Hope Ave 
Jog. Glenn & Co, 35.80. Dewplaines St, Chicago, 1 Trent Co., Harold E., 618 N. 54th, Philadelphia, Ps. 
14 1B 





BRASS WASHERS 


Standard sizes in stock, Special sizes made to 
@ order. Also washers and stampings of any @ 


Low team Quick Service 
Guarantee Specialty Mis. Co. 


9610 Carr Ave. ieveland, Ohie 


Ménuf ore 
537 Se. Dearborn St., Chleago, II. 
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Don’t Seatter Your Shots 
Concentrate 


Electrical Manufacturing 


ENGINEERING, DESIGN AND 


PRODUCTION EXECUTIVES .... 


PRESIDENTS AND OFFICIAL PERSONNEL 


PURCHASING AGENTS 


SALES EXECUTIVES . 


MISCELLANEOUS (unidentified, etc.) 





This analysis of 2,580 actual ELECTRICAL MANUFACTURING 

reader reactions in eight months, classified according to personnel 

groups, clearly shows the need for cultivating all influencing factors 
straight down through one industry. 


One principle is quite definitely es- 
tablished with relation to the buying of 
materials, parts and electrical accessory 
equipment by our electrical manufac- 
turing plants. 


It is that purchases and product spec- 
ifications are invariably not the decisions 
of one man. Products or parts that are 
built into electrical machinery, appli- 
ances and equipment, have to survive 
the critical judgment of company of- 
ficials, engineers, design and production 
heads, purchasing and sales chiefs. 
Market research shows it; every-day ex- 
perience proves it. Ask your best sales- 
man, he knows. 


As your selling activities must be 
predicated upon this principle of mul- 


tiple contact, so also your advertising 
thinking must embrace the rule, if one 
is to work hand in glove with the other, 
successfully. Advertising is selling. They 
cannot be divorced. Each must parallel 
the other in the approach, to knock 
down resistance and to create product 
acceptance. 





It is vitally necessary, therefore, if 
quick, sure and continued product ac- 
ceptance is to be secured and retained, 
that your advertising be seen and read 
by all buying factors, from the top rung 
to the bottom. Then, you are sure no 
stone has been left unturned in a thor- 
ough selling job. 


By reason of the very kind of paper it 
is, ELECTRICAL MANUFACTURING 
represents the only positive means of 
getting the interest of all key factors 
of the one industry it serves. Intelli- 
gent concentration never produces 
failure. 


9011 Copies. MONTHLY. 


Electrical 
Manufacturing 


THE GAGE PUBLISHING CO., INC. 
239 W. 39th Street 
New York, N. Y. 


Publishers to the Electrical Industry since 1892 


























BENTLEY, HARRIS 
MANUFACTURING CO. 


Lime Street 
CONSHOHOCKEN, PENNA. 


B.H. Flexible Varnished Tubing 

B.H. Magneto Tubing (impregnated Style) 
B.H. Saturated Sleeving 

B.H. Flash Proof Tubing 

B.H. Spaghetti Covered Wire 











Ulanet Co., George, 85 Columbia St., Newark, N. J. 
Vasafiame. See Mercoid Corp. 


TIMERS, Automatic 
See Switches, Time, Automatic. 


TIMING DEVICES 
Walser Automatic Timer Co., Chrysler Bldg., New York, N. Y. 
Zenith Electric Co., Ine., 537 So. Dearborn, Chicage, Il. 


TINSEL, Cord and Thread 

Diamond Braiding Mills, Chicago Heights, Ml. 

General Electric Co., Section W-359,. Bridgeport, Conn. 
Rockbestos Products Corp., 357 Nicoll, New Haven, Conn. 


TOOLS, Portable. Motor Driven 
(Flexible Shaft for Grinding. Drilling and Buffing.) 
Haskins Ce., R. G.. 4634 W. Fulton. Chicago, Ill. 
S. S. White Dental Mfg. Co., Industrial Div., 152 W. 42nd 
St., New York, N. Y. 


TORCHES (Alcohol, Gasolene, Automatic) 
The Lenk Mfg. Co., Newton Lower Falls, Mass. 


TRANSFORMER (Transformers) 
Instrument. See Instruments. 
Radio. See Radio Receiver Parts. 
Gas Tube Sign. See Transformers. 
Oi) Burner Ignition. See Transformers. 


TRANSFORMERS 
For Oil Burners, Gas Tube Signs and other special pur- 


e8. 

oie Electric Co., Section W-359, Bridgeport, Conn. 
Halldorson Co., 4500 Ravenswood Ave., Chicago, Ill. 
Mercoid Corp., 4215 Belmont Ave., Chicago, Ill. 

Ward Leonard Electric Co., 87 South, Mount Vernon, N. Y. 


TRANSMISSION CLUTCHES & COUPLINGS. See 
Clutches & Couplings. 


TROUBLE FINDERS. See Instruments; also Testers, 
Ooil. 


TRUCKS, Steel. See Factory Furniture & Equipment 


TUBE (Tubes) (Tubing) 
Brass & Copper. See Tubing, Brass & Copper. 
Condenser. See Tubing, Brass & Copper. 
Fibre. See Fibre 
Fibre Candle. See Candies, Fixture. 
Flexible Metallic. See Tubing, Flexible Metallic. 
Mica. See Mics. 
Paper. See Tubes, Paper. 
Platinum. See Platinum. 
Porcelain. See Porcelain. 
Pyrometer. See Cores, Resistance Coil. 
Refractory. See Cores. Resistance Coil. 
Rubber. See Rubber, Hard. 
Varnished Fabric. See Tubing, Varnished Fabrie. 


TUBES, Paper; Cores, Sleeves, Bushings 
Cleveland Container Co.. 10830 Berea Rd., Cleveland, 0. 
Cross Paper Products Corp., 2595 Third Ave., New York 


m. ¥, 
Paper Tube Co., 1718 N. Damen Ave., Chicago, II. 


TUBING, Brass & Copper 

General Cable Corp., 420 Lexington Ave., New York, N. ¥ 
Scovill Mfg. Co., 99 Mill St., Waterbury, Conn. 

Wolverine Tube Co., 1431 Central Ave., Detroit, Mich. 


TUBING, Flexible Metallic 
sro Wire & Cable Co., 25 Broadway, New York, 


ates Spring Co., 103223 Berea Road, Cleveland, O. 

Fischer Spring Co.. ‘Chas., 288 Kent Ave.. Brooklyn. N. Y. 

8. S. White Dental Mfg. Co., Industrial Div. , 152 W. 42nd 
St., New York, N. Y. 


TUBING, Varnished Fabrio 

(Spaghetti.) 
Bentley, Borris Mfg. Co., — Conshohocken, Pa. 
Brand & Co., W: ilfam, 368 Fourth Ave., New Yerk N. Y. 
Empire. See Mica Ea. Co. 
General Electric Co.. Section W-859, Bridgeport, Cann 
J. J. Glenn & Co., 35 So. Desplaines St. a Ti. 
Mica Insulator Co., 200 Varick, New Yor rk, N 
Turbo. See Brand & Co., Wm. 


TWINE, Armature 
Mica Insulator Co., 200 Varick, New York, N. Y. 


TWISTERS, Wire. See Strippers, Wire. 
UNDERCUTTERS, Mica. See Slotting Machines & 


Tools. 


UNITS, Rods and Grids, Resistance 


Chromalox. See Edwin L. Wiegand Co. 
Cutler-Hammer, Inc., 1284 St. Paul Ave., Milwaukee, Wis. 


16 


FLEXIBLE ARMS 

Sischerarm, for portable and therapeutie 
lamps, ete. Made of steel and 

brass in all Finishes. Special 


Me VB mavent orice arms designed to your re- 


THE CHAS.FISCHER  %/rements. Write fer prices. 
SPRING CO. 238 Kent Ave, Brooklyn, N. Y.- 
en 





insulation of 


transformers, coils, 
sockets, elles devices, 
and dry batteries, etc. 

WAX SATURATORS for 
wire and tape. 


Compounds 


Industrial Div., 


VOLTMETERS. 
WASHERS, Fibre. 


WASHERS, Lock 
Shakeproof Lock 


General Electric 


Plectromagnet. 


Belden Mfg Co., 
. See Universal Winding Co. 
Universal Winding Co., Boston, Mass. 


See Coils, Finished. 


WIRE (Cable) (Cord) 


Armature Banding. See Wire, Bare. 
Asbestos Covered. See Cord, Heater. 
See Wire Bare. 

See Cloth, Wire. 

See Connectors, Wire. 

See Wire, Copper Clad. 
See Wire, Insulated. 


Motion Picture Cable. 
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WAXES, COMPOUNDS 
and VARNISHES 


condensers 
ower packs, pot 


Cutler-Hammer, Inc. 
. Niagara Falls, N. Y. (Non-Metallic.) 
. _S. White Dental Mfg. Co., 152 W. 42nd 


Y. 


ee Liverpool, Ohio. 
See tien Mfg. Co. 

See Ward Leonard Electric Co. 
See Ward Leonard Electrie Co. 

Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 
618 N 54th, Philadelphia, Pa. 

See Ward Leonard Electric Co. 
Ward Leonard Electric Co., 37 South, Mount Vernon, N. 
Edwin L. 7530 Thomas Bivd., Pittsburgh, Pa 


VACUUM DRYING & IMPREGNATING. See Ovens. 


VALVES, Electrically Operated 
Mercoid Corp., 4215 Belmont Ave., 
Minneépolis- aeeeett Regulator Co., 


VARNISH (Varnished) 

See Lacquer, Paint, Varnish. 

Tape. See Tape, Varnished Fabric. 
. See Tubing, Varnished Fabric. 

VARNISH CONTROL UNIT 

. 168 Emmet, Newark, N. J. 


See Instruments. 


See Fibre. 


Washer Co., 2533 N. 


WASHERS, Metallic 
Guarantee Specialty Mfg. Co., 
Massachusetts Machine Shop, Inc., Boston. 


WASTE CANS, Steel. See Factory Furniture & 


WAX AND COMPOUNDS 
Sealing and Filling for Junction Boxes, 
tery Tops and Bolt Head Tops; Impregnating: Saturatins 
and Finishing; Chatterton’s Compound; Sealing Cement. 

> 35th & Maplewood Ave., 

, 168 Emmett, Newark, N. J. 

, Section W-359, Bridgeport, 

. See Star Porcelain Co 

Roebling’s Sons Co., John A., Trenton, N. J. 

Star Porcelain Co., 


Trenton, N. J. 


, 242 Lorraine, Brooklyn, N. Y. 
See Taye; Cotton, Linen, Silk. 
WEDGES, Armature. 


See Winding Machines, Cell. 
Winding Machines, 


WINDING MACHINES, Coll 
4633 W. Van Buren, 


See Wire Forms. 


See Wire, Fuse. 
Flexible. 
See Wire, Bare. 
Lamp & Tube Filament. 
See Wire, Magnet. 
See Mone! Metal. 
See Wire, Insulated. 
Bronze. See Wire, Bare. 
See Platinum. 

See Wire, Bare. 
See Cord, Heater. 

See Wire, Resistance. 
See Strippers, Wire. 

See Silver. 
See Wire, Bare. 
See Wire, Steel Fiat. 


Ww 








For further information about 
the products listed in this index, 
consult the Index of Advertisers, 


pages 80-81. 


WAXES for radio 


made to your 
specifications if you prefer 


ZOPHAR MILLS, INC., Founded 1846 


242-246 Lorraine Street Brooklyn, N. Y. 


Chicago, Ill. 
2810 Fourth Ave. 


Products Corp., 79 Mt. 


9610 Carr Ave., 


See Pegs, Armature. 


Coil, Spring. 


See Cord, Flexible; Heavy Duty 
See Radio Tube & Lamp Parts 
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““Candy’s Faultless 


(True to name) 


WAXES 
INSULATING MATERIALS 


for Wire, Coils, Condensers, Conduit, 
Batteries, Wiring Devices, Sock- 
ets, Switchboards, etc. Materials to 
Your Own Specifications Our Specialty. 
Compounds for Radio Parts. 


35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
35th and Maplewood Ave., Chicago, IIL 








Stove, Asbestos Covered. See Cord, Heater 
Strippers. See Strippers, Wire. 
Twisters. See Strippers, Wire. 


WIRE, BARE 
Co <. oo Bronze, Stee), fron; Armature Banding, 
0 
American Copper Products Div. of Phelps-Dodge Copper 
Products Corp., 40 Wall St., New York, N. Y. 
American Steel & Wire Co., 208 8. La Salle, Chicago, ” 
Anaconda Wire & Cabie Co., on 4, New York, N. Y. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Chromaloy. See Gilby Wire ym 
Gilby Wire Co., Newark, N. 
Hatfield Wire & Cable Co., Hillside. N. J. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovil! Mfg. Co., 99 Mill St., Waterbury, Conn. 


WIRE, Copper Clad 
General Cable Corp., 420 Lexington Ave., New York. N. Y. 


WIRE FORMS 

American Steel & Wire Co., 208 So. LaSalle, Chicago, IL 
Cuyahoga Spring Co., 10322 Berea Ra., Cievelana, VU. 
Fischer Spring Co., —_ mo 238 Kent Ave.. Brooklyn, N. Y. 
Reebling’s Sons Co., J hn A., Trenton, N. J. 

S. & A. Co., Paris, il. 


WIRE, Fuse 
(Zine and Alloy; Wire, Ribbon and Strip.) 
Platt Bros. & Co., Waterbury, Conn. 


WIRE, INSULATED 
Annunciator, Office, Bell and Fixture Wire; Lamp & 
Telephone Cord; Ignition, Lead Encased, Park & Subur- 
ban Cable. Rubber or Varnished Cambric Covered Wire 
& Cable; Weatherproof, Slow Burning Wire. 

American Oopper Products Div. of 8 Rete Copper 
Products Corp., 40 Wall St., New York, 

American Enameled Magnet Wire Co., Port "hein Mich 

American Steel & Wire Co., 208 8. La Salle, Chicago, I)! 

Anaconda Wire & Cable Co., 25 Broadway, New York. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ml. 

Colorubber. See Belden Mfg. Co. 

Detroit. See General Cable Corp. 

Diamond Braiding Mills, Chicago Heights, Il 

Enterite. See General Cable Corp 

GE-Flex. See General Electric Co 

General Electric Co., Section Y-353, Bridgeport, Conn. 

Gilby Wire Co., Riverside Ave., Newark, N. J. 

Hatex. See Hatfleid Wire & Cable Co. 

Alatfield Wire & Cable Co., Hillside, N. J 

Neptune. See General Cable Corp. 

Nitro. See Beiden Mfg. Co 

Parac. See General Cable Corp. 

Peerless. See General Cable Corr 

Pyroproof. See Hatfield Wire & Cable Co. 

Remex. See General Cable Corp 

Remoxide See General Cable Corp. 

Rockbestos Products Corp., 369 Nicoll, New Haven, Cons 
(Asbestos. ) 

Roebling’s Sons Co., John A., Trenton, N. J. 

Salamander. See General Electric Co. 

Triton. See Gereral Cable Corp. 


WIRE. Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mieb 

American Steel & Wire Co., 208 8. La Salle. Chicago, 11! 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 

Belden Mfg. Co., 4633 W. "Van Buren, Chicago, 11). 

Cotenamel. See Belden Mfg. Co 

General Cable Corn. 420 Lexington Ave.. New York. N Y 

Inca Mfg. Div. Phelps Dodge Copper Products Cerp., Wort 
Wayne, Ind. 

Rockbestos Products Corp., 369 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, J. 


WIRE, Resistance 

Advance. See Driver-Harris Co. 
Ballast. See Gilby Wire Co. 
Calido. See Driver-Harris Co. 
Climar Ree DPriver-Harris Co. 
Chromel. See Hoskins Mfg. Co. 
Comet. See Driver-Harris Co. 
Cromin. See Gilby Wire Co. 
Cupron. See Gilby Wire Co. 
Driver-Harris Co., Harrison. N. J. 
Giltw Wire Co.. Newark N J 
Hoskins Mfg. Co., Detroit, Mich. 
Ideal. See Driver-Harris Co. 
Karma. See Driver-Harris Co. 
Tucero. See Driver-Harris Co. 
Nichrome. See Driver-Harris Co. 
Solar. See Gilby Wire Co. 
Therlo. See Driver-Harris Co. 
Tophet. See Gilby Wire Co. 


ZINC 

New Jersey Zine Co., 160 Front, New York, N. Y. 
Horse Head. See New Jersey Zine Co. 

Platt Bros. & Co., Waterbury, Conn. 


SOLENOID VALVES 


Electro Magnets—Thermostats 


Supreme Electric Products Corp. 
79 Mt. Hope Ave., Rochester, N. Y. 
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“The dead take 
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HIS is your chance to do more good with th 
money you give to others than was perhaps ever 
= Cm before possible in the history of this country. 
First, because the need is greater than ever 
— before. Second, because more of every dollar you 
icago, It give will go to provide your fellow human beings 
Ml. with food, shelter, medical help—the bare necessi 
ee een ties of living. 


Conn. 

The Welfare and Relief Mobilization for 1932 is 
a cooperative national program to reenforce local 
fund-raising for human welfare and relief needs 
No national fund is being raised. Each community 
is making provision for its own people. Each 
community will have full control of the money it 
obtains. 


Read again the great words attributed to 

Rousseau which are printed at the top of this 

; page. Then give through your established welfare 

and relief organization, through your community 

chest, or through your local emergency relief com- 
mittee. NEWTON D. BAKER, CHAIRMAN 
NATIONAL CITIZENS’ COMMITTEE 


WELFARE AND RELIEF MOBILIZATION, 1932 







AMERICAN RECORD CORPORATION 





vv v America’s Foremost Molders 





“When 
Product Dependability 


“Relies Upon 
Molding Perfection 


® DESIGN ENGINEERS 
INVARIABLY SPECIFY 
PRECISION MOLDING 
BY AMERICAN 
RECORD CORP. 


. . . a8, for example, in this Multipath Lightning 
Arrester (base precision-molded by American Rec- 
ord Corporation), where accurate dimensions are 
necessary to dependable performance. In this prod- 
uct, as in all ARC-molded parts, the efficiency of 
our molding plays an important part in achieving 
product perfection. 


Write to our nearest office regarding your mold- 
ing requirements. 


oP Te 


SCRANTON, PA. 


NEW YORK: 1776 Broadway 549 W. Randolph St., CHICAGO 
CLEVELAND: 1745 Shaw Ave. 145 Eastlawn Ave., DETROIT 
HOLLYWOOD, CAL.: 933 Seward St. 
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SALES 


APPEAL 


with 


AICO 
MOLDINGS 


Give your product attractiveness, perma- 
nence and safety—AICO moldings may be 
had in Durez, Beetle, Bakelite, Braylite, 
Plaskon, Lumarith and Cold Molded. 


AMERICAN 


INSULATOR CORP. 


New Freedom, Pa. 


DETROIT 


PHILADELPHIA 


Graybar Building 


2-203 General 
Motors Building 


NEW YORK 


140 Roumfort Ave. 


Mt. Airy 
CHICAGO 


11 S. Desplaines St. 
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LAMINATED BAKELITE |e = eau 


Made in sheets, tubes and rods, and in , _..also Shapes 


fabricated form; with both paper and cloth 


bases; and in a variety of finishes. Fyberoid 


Further data, prices and samples gladly 


furnished. | and 


Other Insulations: more than 120 are cata- 


loged in Bulletin No. 92. Write for copy. ss Ohmoid 
MICA INSULATOR COMPANY 


200 Varick Street, New York; 542 So. Dearborn Street, Chicago; 


1330 Schofield Bildg., Cleveland. Branches at: Birmingham, Boston, ‘ 
Cincinnati, Los Angeles, San Francisco, Seattle, Montreal, Toronto pm WI AY, | | N GTO N 
FIBRE SPECIALTY COMPANY 


MICA INSULATOR CO. ) Wilmington, Delaware 


ae 
ELECTRITE 


A high grade fibre board 
for electrical insulation. 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


peda nee abated Lt. a ik a ease 22 ae 


Used by many of the lead- 


ing manufacturers of EDE- INCREASED 
T 


electrical equipment. HIS PRODUCT’S 


SALES 


Plastic Molding solved the problem of greater 
Pulp Products Department sales for this product. It brought dignity and 
distinctiveness of design; it supplied beauty and 
richness in an almost endless variety of colors; it 
WEST VIRGINIA gave instant eye appeal and therefore greatly in- 

creased sales appeal. 
PULP Ce PAPER COMPANY Our design department can visualize new beauty 
in your product. Our engineering department can 
perfect details of construction. Our production 
230 Park Avenue 35 East Wacker Drive facilities can meet the requirements for the in- 


. creased sale of your product which is sure to 
New York, N. Y. Chicago, ll. follow. Write us for suggestions. 


CHICAGO MOLDED PRODUCTS CORP. 


2144 WALNUT ST. CHICAGO, ILL. 


veticlBton  cattibsas 


menclabiodn. 
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actin ens dined Saeed SEGEOS 


‘ 
| 
t 
Punched, sheared. threaded, tapped, drilled, sawed, 
: bored, milled, turned —Phenolite is accurate and 


uniform under every type of machining. 


Due to its combination of electrical and mechanical 


Phenolite is laminated bakelite, form- strength ; resistance to oil, water, acid; durability ; 
ulated and produced to meet with P . a me 
caheeatiihh: Guniisiie. a-daieuie: oot resistance to wear: superb finish; Phenolite, in a 
of requirements either as to perform- . ‘ ° ° . 

suse—ee eanhubiliey <ae bath. single piece oftentimes replaces intricate and costly 


assemblies of wood, metal, mica, porcelain, hard rub- 
ber, leather, glass. 


Consider the workabilities of Phenolite in the light 





of your own problems. Our Engineering Department 


NVF 


will gladly supply details as to the adaptability of 
PRODUCTS z 


Phenolite; and the grade, modification or combina- 
PHENOLITE (Laminated Bakelite) 


PEERLESS INSULATION tion of grades best suited to your particular needs in 
NATIONAL HARD 
VULCANIZED FIBRE 


NATIONAL VULCANIZED FIBRE COMPANY 


Wilmington, Delaware. Offices in Principal Cities 








product or plant equipment. 


A SALES ADVANTAGE 


We do not claim that people will buy your 


product with confidence the instant they discover 
that the motor is a Delco. But we can assure you, 
in Delco motors, the kind of unfailing performance 
that helps to keep your product sold. Delcos have 
demonstrated their ability to meet the most 


severe of all household requirements—service in 


DELCO PRODUCTS CORPORATION, 


two million electric refrigerators. They have 
established a reputation that is respected by the 
trade in all sections of the country. They have a 
brand name that is agreeably familiar to millions. 
if you are interested in that kind of sales advan- 
tage for your washing machine, ironer, pump, 


oil burner or refrigerator, write or wire Delco. 


DAYTON, OHIO 





